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C BOARDS 

t's easy if you 
pilow our hints. 

PLUS: 



A SATELLITE-TV 

DISH MADE OUT 

OF PLYWOOD? 

According to theory 
it can be done! 

ADD REMOTE 
' CONTROL TO 
JUST ABOUT 
ANYTHING 

Two ICs 

make it 

easy to 

control 

up to 272 

functions! 

SiBUILD AN 
'^ TESTER. 

It's a great 
teaching tool too. 



Special 16-page section: 

ComputerDkest 




* Robotics column * Designers Notebook 

* State-Of- Solid-state 

* Equipment Reports * Service Clinic 



TEK 



2213A/'2215A'2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



Now! Tek quality and expert advice 
are just a free phone call away! 



The industry 
Standard in CRT 
performance. 

Crisp, easy-to- 
read, bright CRT: 
14kV accelerating 
potential, provides 
high writing rate 
and smaii spot 
size. Fuli size 8x10 
cm display for 
measurement 
accuracy, 



Display controls 
are flexible and 
easy to use. Sep- 
arate intensity 
controls reduce 
blooming in alter- 
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion. 



Vertical sys- 
tem provides 
measurement 
assurance. Fiat 
transient response 
and higti accuracy 
ensures true 
reproduction of 
your signais. Fast 
risetimeand high 
bandwidth is well 
suited for a variety 
of measurement. 



Perform delayed 
sweep measure- 
ments accurately 
and easily. Both 

sweeps can be 
displayed atter- 
naieiy making dif- 
ferentiai measure- 
ments easy and 
accurate (1%). 
An interlocking 
SEC/DIV controi 
simplifies sel-up. 



Stable hands-off 
triggering. P-P 
AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you. Dis- 
play asynchronous 
signals using 
VERT MODE trig- 
gering. Indepen- 
dent TV field and 
line selection. 



Front panel laid 
out by function 
for ease of use. 

Color coding aids 
the user in opera- 
lion. Functions 
and modes are 
placed logically. 
All nomenclature 
is clearly labeled, 
and protected 
behind a scratch- 
less Lexan surface. 




Our direct order line gets 
you the industry's leading 
price/performatice portables . . . 
and fast answers from experts! 

The 60 MHz single time base delay 
221 3A, the 60 MHz dual time base 
221 5A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordabllity, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1275 for the 
221 3 A, $1525 tor the 221 5 A, 
$1750 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 



have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and GSA 
approved. 

You can order, or obtain 
literature, through the Tel< 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery, 
tiirect orders include comprehen- 
sive 3-year warranty*, operator's 



manual, tv/o 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 

In Oregon, call collect: 
(503) 627-9000. 
Or write Tei^tronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 



TiBktroilix 

COMMTTTEO TO EMSLLENCE 



Copyifght ' 1985. Tekironix. Inc. All rights fsserved. #TTA-«9-3 tP"ce F 0,B Beaverton, OR, 'S-year warranty fnclutles CRT. 



OCTO B E R ^ 8 9 EleGlronics 

^^^r ^^^ I ^L^^ K^ ^^ I m, ^m^ ^f Electronics publishers since 1908 



Vol. 56 No. 10 



BUILD THIS 53 VERSATILE BENCH POWER SUPPLY 

This supply features six outputs including two 
precision voltage references. 
Vaughn D. Martin 

80 IC TESTER 

Test your digital IC's and troubleshoot your 
digital circuits. David H. Dage 

83 PC SERVICE 

Use the direct-etch foil patterns to make your 
power-supply and IC-tester circuit boards. 


RADIO 

69 ALL ABOUT MULTIPATH 
DISTORTION 

Multipath distortion and 
how to fight it. 
Robert F. Scott 

104 COMMUNICATIONS 
CORNER 

Infrared communications 
for the hearing-impaired. 
Herb Friedman 


TECHNOLOGY 26 SATELLITE TV 

Cable and satellite TV. Bob Cooper, Jr. 

"jS A PlYWOOD SATELLITE-TV DISH 


108 ANTIQUE RADIOS 

Cabinet restoration. 
Richard D. Fitch 


A satellite dish made out of plywood? 
According to theory, it's possible, and an 
experimental dish proves it. 
David |. Sweetnam, C.E.T. 

62 ELECTRONICS IN MEDICINE 

Lasers and fiber optics are important medical 
tools that make new techniques possible. 
Ray Fish, Ph.D, M.D. 

88 ROBOTICS 

Building a robot kit. Mark |. Robillard 


VIDEO 

12 VIDEO NEWS 

A review of the fast- 
changing video scene. 
David Lachenbruch 

112 SERVICE CLINIC 

An unusual servicing 
problem. Jack Darr 
112 SERVICE QUESTIONS 

Solutions to your TV 
problems. 






CIRCUITS AND 46 NEW IDEAS 

COMPONENTS A low-budget logic probe 

65 A VERSATILE REMOTE CONTROLLER 

Two IC's make it easy to build a remote 
controller with 256-f unction capability. 


COMPUTERS 

Following COMPUTER DIGEST 

[»sei08 spjke protection, CAD, 
prtntheads, and more! 


). Daniel Gifford 

77 DESIGNING DOUBLE-SIDED PC BOARDS 

Here are a few hints to help make the job 
easier. Robert Grossblatt 

94 DRAWING BOARD 

The Z80's control signals. Robert Grossblatt 


EQUIPMENT 
REPORTS 

34 Kenwood 7390 2-Meter 

Transceiver 
42 Vidicraft CCU-120 

Commercial Cutter 


102 DESIGNER'S NOTEBOOK 

Award-winning one-gate design. 
Robert Grossblatt 

110 STATE OF SOLID STATE 

Precision operational amplifiers. 
Robert F. Scott 


DEPARTMENTS 

142 Advertising and Sales Offices 

142 Advertising Index 

143 Free Information Card 
1 6 Letters 

116 Market Center 

48 New Products 

4 What's News 



Radlo.Elcctranies, (ISSH 0033-7862) Published monthly by Gemsback PuUlicalions, Inc.. £00 Park Avenue South, New York. NY 10003. Second-Class Postage paid al New York. NY and 
additional mailing offices. Second-Class marl authorised al Oltawa. Canada. One-year subscription rale U.S.A. and possessions S15.97, Canada S20.S/. all otfiBr counloes S23.47. subscrtpBon 
orders pa'/abte in US funds only, international postal money order or check drawn on a U.S.A. bank. Single copies SI .95. %. I9BS by Gernsback Publtcalions, Inc. AH rights reserved Printed in U S A 
POSTMASTER: Please send address changes to RADIO-ELECTRONICS. Subscription Depi., Box 2520, Boulder, CO 80322, 

A stamped self-addressed envelope must accompany all submitted manuscripts and.'or arlvtrork or photographs if their return is desired should Ihey be i^ec^ed. We disclaim any re^^nslbillty for the 
loss or damage of manuscripts and or artwork or photographs while in our possession or otherwise. 



o 

O 
00 



ID 

oi; 



to 
o 

o 

CE 

H 
O 



LU 
6 

o 
< 



Cover 1 




Is there a variable power supply on your 
electronics workbench? Then consider 
building one like the one shown on our 
cover. It has three pairs of complementary 
outputs: the first pair is dual-tracking, while the outputs of the 
second pair are independently adjustable. The third pair is used as a 
precision voltage reference. 

The supply is versatile and easy to build. We'll show you how to 
increase its current capacity, and how to build it with only the outputs 
you need. For more information, see page 53. 



Next Month 



THE NOVEMBER ISSUE IS 
ON SALE OCTOBER 3 



BUILD A VIDEO TITLER 

Now you can superimpose titles and symbols directly 
over video images! 

ALL ABOUT EMI 

Electromagnetic interference, its causes, and its 
cures. 

BUILD A PULSE GENERATOR FOR YOUR WORK- 
BENCH 

It features external triggering, sync output, CMOS or 
TTL outputs and more! 

HOW TO SERVICE COMPACT-DISC PLAYERS 

It will become increasingly important to l<now how. 

HOW TO DESIGN WITH DIGITAL IC'S 

All about digital counters. 



As a service Co readefs. Radio-EEed rones publishes available plans onnlormation relating lonewsworlhy producls. techniques 
and scientific ^nd t<3chnological developmsnts. Because of possible vaiiances in the quahty and condition o1 materials and 
wofkmanstiip used by readers, Radio-Electronics disclaims any responstbUily tor the sale and praper (unctioning of reader-built 
projects based upon or from plans or information published in this rnagaiine. 

Since some of the equipment and circuitry described in RAOIO-ELECTRONICS may relate to or be covered by U.S. patenis, 
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or sellmg of any such 
equipment or circuitry, and suggests that anyone interesteo in such pn^jecls consult a palent attorney. 
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Scanners 

Communications Eiectronics7 

theworld's largest distributor of radio 
scanners, introduces new scanners 
and scanner accessories from J. I.L., 
Regency and also Uniden/ Bearcat. 
Cliances are thie police, fire and 
weatiier emergencies you'll read 
about in tomorrow's paper are coming 
tfirougfi on a scanner today. 

NEW! Regency! MX7000-K 

List price $699.95/CE price S429,00/SPECIAL 
1O-Band,20 Channel • Crystalless * AC/ DC 

Frequency range- 25-550 MHz. GonSinuouscovefage 
and 800 MHz. to 1.2 GHz. continuous co/efage 
In addition to normal scanner listening, tfie 
MX7000offersCB,VHF,andUHFTVaudio, FM 
Broadcast, ali aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when con nected to a printer orCRT, sateilite 
weattier pictures. 

NEW! Regency® MX5000-K 

List price S599.95.'CE price S329.00/SPECIAL 
MulthBond, 20 Channol * Ho^crystal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FM modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz. oontinuous coverage. 
Never before have so many features come in 
such a small package. The flegency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear 08, Teievision audio, FIvl broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

NEW! Regency® MX4000-K 

List price S629.95/CE price S299.00/SPECIAL 
Multi-Band, SO Channel • Ho-cryslal scanner 
Search • Lockout • Priority * AC/DC 
Sslectable AM-FM modes • LCD display 

Bands: 30-50, 1 13-136. U4-174.440-512,B00-950 MHz. 

The Regency 1^1X4000 is gives coverage in the 
standard VHF and UHF ranges with the impor- 
tant addition of the 800 MHz. and aircraft bands. 
It features keyboard entry, multifunction liquid 
crystal display and variable search increments. 

NEW! Regency® Z60-K 

List price S379.95/CE price $216.O0/SPECIAL 
B-Band, 00 Channel • Hrr-crystal scanner 

Bands: 30-50, SB- 108, 118-136, 144-174, 440-512 MHz. 

Cover your choice of over 1 5,000 frequencies 
on 60 channels at the touch of your finger. 



NEm JILSX-400-K 

List price S799.95/CE price $469.00/SPECIAL 
MulthBan A 20 Channel • No-crystal Scanner 
Search • Lockout • Priority • AC/ DC 

FroQuency renpfl: 2G-520 MHz conUnuous coverage. 
With optionally equipped RF conveiters i50KHz.-3.7 GHz. 
The JIL SX-400 synthesized scanner is designed for 
commercial and professional monitor users thiat de- 
mand features not found in ordinary scanners. The SX- 
400 will cover from 150 KHi to 3.7 GHr with RF 
converters- Order the following RF converters for your 
SX-400 scanner. RF-1030-K al S259.00 each for 
frequency range 1 50 KHz. - 30 M Hi. USB. LSB, CWand 
Al^, (CVi' filter reauired for CW signal receptionl; RF- 
5080- K at $ 1 99.00 each for 500-800 MHz; RF-801 4-K 
at SI 99.00 each for 800 MH:.-1.4 GHi. Be sura to 
also order ACB-300-K at S99-00 each which is an 
antennacontrolb ox for con nectionoftheRF converters. 
The HC-4000-K data interface at S259.00 each gives 
you control of the SX-400 scanner and RF converters 
through a computer. Add $3.00 shipping for each RF 
converter, data interface or antenna control box. If you 
need further information on the JIL scanners, contact 
JIL directly at 2 1 3-926-6727 or write JIL at 1 7 1 20 
Edwards Road, Cerritos, California 90701 U.S.A. 

SPECIAL! JIL SX-200-K 

List price S499,95/CE Special priceSl59.00 
MulthB^nd- i6 Cbmnnot • Mo-Crysfa/Scannor 

Freguency range 26'SS, 1 0B- T 30. 390-5 I^ MHz. 
The JiL SX'200 scanner tunes military, F.B.I. ^ Space 
Satellites, Police and Fire, Drug Enforcemeni Agencies, 
Defense Department, Aeronautical AM band Aero 
Navlgallon Band, Fish & Game, imnriigration. Paramedics, 
Amateur Radio, Justice Department, State Department, 
pluB other thousands of radio frequencies most other 
scanners can't pick up. The 3X-200 has selectable 
AM/FM receiver circuits, tri-switch squeFch settings - 
signal, audio and signal a audio, outboard AC power 
supply ' DC at 1 2 volts built-in, quartz clock - tiright 
vacuum fluorescent blue readouts and dimmer, dual 
level search speeds, trf-level scan delay switches, 16 
memory channels in two channels banks, receive fine 
lune{R(T}± 2KHz., duallevel RF gain settings- 20 db 
pad, AGO test points foroptional signal strength meters. 

Regency® HX1000-K 

List price $329.95/CE price S209,00 
e-Band, 30 Channel • No Crystal scanner 
Search * Lockout « Priority • Scan dolay 
SIdellt liquid crystal display » Digital Clock 

Frequency range: 30-50, 144-174, 440-512 MHz 
The new handheld Regency HX^ 000 scanner is fully 
keyboard progranfimable forthe ultimate in versatil- 
ity. You can scan up to 30 channels at the same time. 
When you activate the priority control, youautomat- 
ically override all other calls to listen to yourfavorite 
frequency. The LCD display is even sidelit for nig ht 
use. Order MA-256-K rapid charge drop-in battery 
charger for $79.00 plus $3.00 shipping/handling. 
Includes wall charger, carrying case, bell clip, 
flexible antenna and nicad battery. Order now. 

NEW! Bearcats 100XL-K 

List price $349.95/CE price $229.00 
9-Bmndi f Chmnnat « Priority 9 Scan Pelay 
Smarch « UmH • Moid * Lockout • AC/DC 

Frequency range: 30-50, 1 18-174, 406-512 MHt. 
The world's first no-crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
a nd ai re raft band cove rage at t h e sam e i o w pric e. Si^e is 
1,V %7W x2W.' The Bearcaf t OOXL has wide frequency 
coverage that includes all public service bands (Low, 
High, UHF and 'T' bands), the AM aircraft band, the2- 
meter and 70 cm. amateur bands, piTus military and 
federal government frequencies. Wow.. .what a scan nerf 
Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/ AC adapter, six AA ni-cad 
batteriesand flexible antenna. Order your scanner now. 

NEW! Regency® HX2000-K 

Tfie World's FIrstaOO MHz. Handheld Scanner 

List price S&69.95/CE price S359.0O 
7-Band, SO Chattnel • Ho-cryslal scanner 
Priority control • Search/ Scan • AC/ DC 
SIdalll liquid crystal display • Memory backup 

Bands: 1 18-136, 144-174, 440-512. 800-350 MHz. 
The HX2000 scanner operates on 1 20V AC or S VDC. 
Scans 1 5 channels per second. Slie 3" x 7" x 1 W." 
Includes wall charger, carrying case, belt clip, flexible 
antennaand nIcad batteries. Selectable AM/ FM modes. 





MX4000 



11X2000 



MX7000 



NEW! Bearcat® 800XLT-K 

Lis! price S499.95/CE price $329.00 
iS-Band, 40 Channel • Ho- crystal scanner 
Priority control • Search/Scan • AC/ DC 

Bands: 29-54, 113-174, 406-512, 806-912 MHz. 
The Uniden SOOXLT receives 40 channels in two banks. 
Scans 1 5 channels per second. Size 9Vt" x 4Vt" x 1 2*." 

OTHER RADIOS AND ACCESSORIES 

Pan* Id n Ic RF-2600-K Shortwave fee &tv«r SI 79.00 

Pinaionic RF-B300-K Shodwave receiver SI 95.00 

HD05-KL'nrcJsn Remote mount Radar Deieclor SI 39.00 

RD55-K Uniden Vieor mount Hadar Detector $11 9.00 

8C 20/20-K Saart^ar 40 channel scanner S374.00 

BCZIOXW-KeearcBl 80 channal scanner S219.00 

BC- WA-K SeafCflJ Waalhef Alert" S39.00 

PX^PPO-K Bearcat ahortwave racelver.. S459.00 

PC22-K Uniden remole mount CB transceiver $99.00 

PC55-K Uniden mobile mouni CB tranaceivar S5S.0O 

Z10-K fiegency 10 ctiannel scanner $139.00 

j£30»K Regency 30 channel scanner SI 54.00 

Z45-K Regency 45 channel scanner SI 79.00 

R10A0-K Regency 10 channel scanner $93.95 

MX3000-K Regency 30 channel scannar.. £139.00 

C403-K RBgency 4 channel scanner $69.00 

R1 06'K Regency 1 channel scanner S99.00 

RH2S0B-K fleflancy 1 channel VHF transceiver . . . $329.00 
BUI SO B-Kflesjencj- 1 channel UHF transceiver . . . S443.00 
RPH41 0-K 1 ch. handheld no-cryslal transclever . . . $399.00 

SC1 0-K Sattary charger for Regency RPH4 10 S79.0P 

M A256-K Drop-in charger for HX1 000 scanner $79.9S 

MA257-K Cigaretle lighier cord (or HX1000 S19.95 

HAB17-K Ni-Cad battery pack lor HX1 000 S24.95 

EC1 0-K Programming tool lorfiseenc)' RPH4 1 . . . . S20.00 
SMR H2S0-K Service man. for Regency RH250 .... $20.00 
SMftUI 50-K Service man (or Regency RU1 50 ... . S20.00 
SMRPH41 0-K Service man. lor Reaenc>'RPH410 ...$20.00 

SMHX7OO0-K3VC. man tor MX7000* MX5000 S20.00 

SMM)(3000- K Service man.torRegency MX3000 . . . $20.00 

B-4-K 1 2 V AA/, Ni-Cad batteries (set of (our) S8.00 

A-13SC-K Crystal certllicale S3.00 

FB-E-K Frequency Directory lor Eastern U.S. A ... S 1 2.00 
FB-W-K Frequency Directory (or Western U.S.A.. $12.00 
TSG-K "Top Secrer Reflistry o( U.S. Govt. Freq... . S15.00 

T I C-K Techniques lor Inlarceptlng Comm $15.00 

RRF-K Railroad trequency directory SI 0.00 

CIE-K Covert Inteltlgenct, Elect. Eavesdropping . . . $15.00 

AGO-K Magnet mount mobile scanner antenna S35.O0 

A70-K Base station scanner entenna $35.00 

USAMM. K Mag mount VHF/U HF ant. w/ 1 2' cable, .. $39.85 
USAK-K ^" hole mount VHF/UH F ant w/ 1 7' cable. . . S3S.95 
USATLM-K TrunN lip mount VHF/UHF antenna , . . .535.95 
Add53.00ahippingforall accBssofies ordered at thesametlme. 
Add SI 2.00 shipping per shortwave receiver 
Add S7.O0 shipping per scanner and $3.00 per antenna. 

BUY WITH CONFIDEHCE 

To set the fastest delivery from C£ of any scanner, 
send or phone your order directly to our Scanner 
Distribution Centerr Michigan residents please add 4% 
sales lax or supply your tax I.D. number. Written pur- 
chase orders are accepted Ircm approved government 
agencies and most well rated tirnrs at a 10% surcharge 
lor net 10 billing. All sales are subject to availability, 
acceptance and verification. All sates on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out 
of stock itemswitltffi placed on backorder automatically 
unless CE is instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 
merchandise total underSSO.tDO. Shipments are F.O.B. 
Ann Arbor, Michigan. htoCOD's. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE, Non-certified checks require 
bant^ clearance. 

Mall orders to: Communications Electron- 
icsr Box 1045, Ann Arbor, Mictiigan 4S106 
U.S.A. AdiJSZ. 00 per scanner for fj. P. S. grounii 
shipping and nandling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO deliverir, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Ivtaster Card, you may call and place a credit 
card order. Order loll-free in the U.S. Dial 
800-USA-SCAN, In Canada, order loll-free by 
calling 800-22 1-3475. Telex CE anytime, dial 
610-223-2422. 1( you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trade- 
marl^s of Communications Electronics inc. 
t Bearcgl is a registered trademark o( Uniden Corporation. 
t Regency cs a federally registered trademark of Regency 
Eleclronicslnc. AD#0903S5-K 

Copyright e 19S5 Communications Electronics 

For credit card orders call 

1-800USA-SCAN 

^^ COMMUNICATIONS 

^H ELECTRONICS INC. 

Consumer Products Oivision 

P.O. Box 1045 [JAnnArbOr.Michigan48106-1045 U.S.A. 
Catl800-USA-SCANoroul8ide U.S.A. 31 3-973-8888 
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WHAT'S N EWS 



Phone-computer combinatiun 
is a portable office 

Comm 88, a Minneapolis man- 
ufacturer, has unveiled a complete 
portable office housed in a 6 x 13 
X 18-inch briefcase. The case 
holds a Motorola cellular tele- 
phone, an Epson Geneva 
computer with flip-up 80-column 
screen, a Motorola D at at ink 
cellular modem, an AC/DC re- 
chargeable power system, and 
data communication, word pro- 
cessing, and electric spreadsheet 
software. 




CELLULAR TELEPHONE, MODEM, computer 
and software make up a complete portable 
office, usable in a car or on the beach. 

The Portable Office weighs 29 
pounds and can be carried under 
any airplane seat. It is compatible 
) with cellular telephone systems in 
: more than 30 US cities. The user 
\ can send and receive calls or trans- 
'■) mit data from taxicabs, boats, or 
i even the golf course. 
J A built-in power system re- 

i charges in two hours from either 
: AC or DC, and can even charge 



when the equipment is in use. Op- 
tions include an external ring-alert 
for noisy areas, high-gain anten- 
nas, and dual batteries for up to 16 
hours between charges. Sug- 
gested list price is $4,400. 

Spaceborne lasers may 
measure wind, humidity 

Researchers at RCA Astro-Elec- 
tronics (East Windsor, NJ) report 
that they are developing space- 
borne equipment to measure 
wind, temperature, and humidity 
in the Earth's atmosphere. The sys- 
tem uses lasers to make the mea- 
surements, reports Fred 
Shashoua, manager of the project. 
The first flights of the system may 
be as early as 1989, he believes. 

The lidar (t/ght Detection And 
/?anging) device uses a laser to 
measure wind. Directed at an an- 
gle to the approaching wind, re- 
flection from the small particles al- 
ways found in the atmosphere 
gives the wind speed in the same 
way that radar measures the speed 
of larger approaching objects. 

Measuring temperature and hu- 
midity is more complicated, states 
Mr. Shashoua. Two lasers are re- 
quired — one to act as a reference. 
To measure humidity, one laser is 
beamed at the area being 
checked. The wavelength of the 
light from that laser is that at which 
absorption varies most with 
changes in humidity. The other 
laser radiates at a frequency not 
greatly affected by changes in hu- 
midity. 

The difference in the absorption 
of the two laser light beams is com- 
pared and used to determine hu- 
midity. 

For temperature, the laser is set 
at a frequency at which the absorp- 
tion by oxygen is greatest (a point 
in the infrared not far from the 



boundary of visible light). Oxy- 
gen's absorption varies rapidly 
with temperature, so comparing 
the absorption of the light from 
that laser with that of a laser set at a 
frequency at which little oxygen 
absorption takes place, yields an 
indication of the temperature. 

Information from the system is 
expected to be valuable in helping 
aircraft avoid undesirable head- 
winds, and to the military, because 
heat-seeking and optically-guided 
missiles are hindered by fog. It can 
also reduce aircraft fuel consump- 
tion and enhance weather fore- 
casting. 

Software package simulates 
automatic factory layouts 

Scientists of the General Electric 
Co. demonstrated to the 14th In- 
ternational Programmable Con- 
trollers Conference a software 
package that will enable manufac- 
turing engineers to try out auto- 
mated factories before they are 
built. The new software creates re- 
alistic representations of factories 
or parts of factories — complete 
with icons that resemble robots, 
forklift trucks, etc. — on the com- 
puter's video monitor. Techniques 
like those used in videogames 
bring the simulated factory to life: 
Work cells change color to indi- 
cate whether they are machining a 
part, waiting for material, or idled 
for maintenance or repair. Forklift 
trucks and automatic guided vehi- 
cles transfer parts from one ma- 
chine to the next. Queues of parts 
build up in front of some ma- 
chines, while others are waiting 
for parts. 

With this installation in place 

and fed sufficient information, it is 

possible — by simply watching the 

simulated factory — to observe bot- 

continued on page 6 
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0U}I&9]^} V1100A DC to 100 MHz Portable Readout Oscilloscope 
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FEATURES 

• Characterdisplayofset-upinformationonCRT(VOLTS/DIV,TIME/DIV, 
CAL or UNCAL, Delay Time, Trigger source, etc.) 

• Cursor read-out function eliminates conventional calculation pro- 
ceedurea (V, AV, AV%, AT, VAT, AT%, ptiase). 

• Digital measuring function displays, DC voltage, AC voltage, and Fre- 
quency. 

• Comment display function allows user's comments to be displayed on 
the CRT sucfi as date and measurement data. Excellent for photo 
documentation. 

• 4 channel, 3 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed 
sweep, Fuli TV triggering, Alternate triggering. 



List Price $2,490.00 



Sale Price $2,250.00 
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HITACHI 

Hitachi Denshi. Ltd 



V-209 DC to 20 MHz Mini-Portable Dual-Trace Oscilloscope 
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A three-way power supply takes the V-209 anywhere, anytime for 
speedy field measurements, 

H igh se nsitivity ( 1 m V/d iv at 1 0M Hz) and fast sweep tim es (50ns/- 
div) maketheV-209 a valuable tool in R&D aswell as servicing in a 
wide variety of applications including computers and video equip- 
ment. 

A Built-in TV sync separation circuit with easily selectable TV-V 
and TV-H modes ensures stable observation of both vertical and 
horizontal TV signal waveforms. 

An auto focus feature maintains constant trace without the 
necessity of troublesome manual focus adjustments. 
The V-2 09 is just what it clai ms to be— a powerful field service tool 
in a compact, lightweight package. 



List Price $945.00 



Sale Price $708.00 



#fcycI^SMJ Portable Oscilloscopes 



$461 .00 







MOOELV-212 

DC to 20 M Hi, 1 mV/dIv, Dual Trace. Features 6" Rectangular CRT (w/two 
XI probes). 



$694.00 






MODEL V-422 

DC to 40 MHz, 1 mV/dIv, Dual Trace, D.C. offset for DM M Output, Verticle 
Mode Trigger 6" CRT (w/two X1 probes). 



$1,276.00 



Model V-A22 stiown 

CIRCLE 287 ON FREE INFORMATION CARD 



MODEL V-1050F 

DCto100MHz,.5mV/dlv,QuadTrace,DelayedSwaep.FuiiTVTrJggering, 
Alternate time base (w/two XI probes). 

Full 2 year pstts and labor warranties on the above scopes. 

HITACHI GSA CONTRACT NUMBER GSO0S57322 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



S Master Charge 

■ VISA ■ COD 

■ Money Order 

■ Chock 


m 


ADD FOR SHIPPING AND INSURANCE 
*0 10 *250.00 S4.50 


$251 .00 to seooflo SB.SO 

ssoi.oo to S7 50.00 se.so 

*7S1.00toS1000 S1Z.S0 

ovac SI 000.00 $16.00 



Prices subject to ctiange without notice. 



RAG ELECTRONICS, INC. /2141 8 PartheniaStreet/CanogaParKCA 9 1304/ 1-8 18-998-6500 
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tienecks or other impediments to 
efficient production, and re-de- 
sign to prevent tiiem — add ma- 
chine tools to help those that are 
overworked, install robots where 
needed, or to change layouts to 
bring the proposed facility to peak 
efficiency. 

Telephone subdivision 
announced by EIA 

The Consumer Electronics 
Croup (CEO of the Electronic In- 
dustries Association (EIA) has 
formed a Telephone Subdivision. 
The purpose, according to Tom 
Friel, President of the CEG, is to 
"enable us to be more responsive 
to the needs of this fast-growing 
segment of the consumer elec- 
tronics industry." 

Under an agreement between 
ElA's Consumer Electronics Croup 
and the Information and Telecom- 
munication Croup (ITC), and ap- 
proved by the EIA Board of 
Governors, CEC will coordinate 
state legislature activity, conduct 
consumer-affairs programs, gather 
and disseminate sales data on the 
retail telephone market, and con- 
tinue the International Winter and 
Summer Consumer Electronics 
Shows (CES). ITG will be responsi- 
ble for engineering standards, re- 
lations with the FCC, liaison with 
the Underwriters Laboratories, 
and marketing services related to 
the EIA statistical program cover- 
ing telephones. 

A Telephone Coordinating 
Committee consisting of compa- 
nies from both CEC and ITG has 
been established. Membership on 
that committee entities a company 
to full participation and voting 
rights in the telephone subdivi- 
sions of either group. That coordi- 
nation is expected to eliminate 
duplication and permit EIA mem- 



bers to take full advantage of both 
groups' resources. 

Newest programmable ROM 
has 15-ns access time 

A new programmable read-only 
memory (PROM), with a 15- 
nanosecond access time — the fast- 
est in the industry — has been de- 
veloped by National Semiconduc- 
tor of Santa Clara, CA, The new 
PL87X288B is a programmable log- 
ic device with five inputs, eight 
outputs, a fixed and array generat- 
ing all 32 product terms, and a pro- 
grammable or array. Typical power 
dissipation is 550 milliwatts. It op- 
erates over the commercial tem- 
perature range — to 70 degrees C. 
(A 20-ns military temperature 
range device is also available.) 

Pricing in 100-up quantities is 
$2.20 each in plastic DIP and S3.10 
each in ceramic. 

New 3-D laser tracking system 
will measure robot arm motion 

A new study at the National Bu- 
reau of Standards aims to improve 
greatly the measurement of per- 
formance of a variety of industrial 
robots. 

Robots are being used more and 
more in manufacturing opera- 
tions, but there is no agreement as 
to how their performance should 
be measured. Most manufacturers 
quote figures for the "accuracy" 
and "repeatability" of their robot 
arms, but these are "quasi-static" 
figures. But in many operations, 
kinematic measures of accuracy 
and repeatability, that trace the 
robot arm's motion as it moves in a 
continuous path at a rapid rate, are 
necessary. 

The prototype, developed by 
the NBS, consists of a single laser 
interferometer, a servo-controlled 
tracking mirror, a similar target 



mirror mounted on the robot's 
wrist, and a computer to control 
the system. It makes continuous 
measurements of the position of 
the target mirrorwhile the robot is 
moving at its normal working 
pace. The measurements include 
not only the three spatial dimen- 
sions, but also the pitch and roll of 
the robot's wrist. 

In the finished device, precision 
transducers will measure the an- 
gular rotation of the mirrors and a 
standard interferometer will mea- 
sure the path length of the beam. 
Such a device, NBS researchers 
say, would be able to measure the 
position of an industrial robot arm 
to an accuracy of 12 micrometers 
(0.0005 inch) over a 3-meter (9.8 
foot) cube, an accuracy of about 
one part in 100,000. 

Videotape vending machine 
accepts credit cards 

A vending machine that rents or 
sells pre-recorded video cassettes 
on the insertion of a credit card 
has been introduced by Credit 
Vending, Inc., of Phoenix, AZ. 

To rent a cassette, the customer 
simply places the credit card in the 
machine and enters the tape's 
number on a calcuiator-type key- 
board. The card is verified elec- 
tronically, the tape dispensed, and 
a receipt is issued. When the tape 
is returned, another receipt is issu- 
ed. If a customer fails to return a 
tape, the credit card is charged for 
the price of the cassette. 

At present, the machine accepts 
Visa or MasterCard, and rents VHS 
and Betamax format tapes. 

The machine, the Creditron Vid- 
eo Center, is computer-controlled 
and modularly constructed. Tapes 
can have variable rental prices 
based on titles or day of the week 
rented. R-E 



ThebestDMM in its class 
just got better. 




The Fluke 80TK. 

One innovation leads to another. 

First tfiere was the 70 Series, wiiich set a 
new standard for low-cost, tiigti-performance, 
Flul(e-quality multimeters. 

And now. anotiier first. Ttie Fiuice 80TK 
K-t^eTtiermocouple Converter. A tempera- 
ture measurement device that adcts instant 
temperature measurement capabilities to the 
70 Series DMMs. 

Or any DMIVI, for that matter. 

Feature for feature, ttie versatiie 80TK is the 
most affordable unit of its kind. For quick 
comparison readings, it can measure °C or °F 
at the flick of a switch. It includes a built-in 
battery test. And the availability of 3 Fluke 
probes give you the flexibility to measure any 



form of temperature, from freezer to furnace, 
with just one base unit. 

No other thermocouple converter we know 
of offers DMl/i users so much for so little. 
Just $59, including a general-purpose bead 
probe. 

So even if you don't own a Fluke 70 Series 
multimeter, the 80TK will help the Dl^/lvl 
you're now using measure up when things get 
hot. Or cold. 

For your nearest distributor, call toll-free 
1-800-227-3800, ext. 229, day or night. 
Outside Ihe U.S., call 1-402-496-1350, ext. 229. 



FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




Surface, immefsion and generaL-pLtrpose pn}b<es wilh "mini" 
Ihermdcouple conneclors are available far tfie Fluke BCfTK. 



80TK SPECIFICAT10HS 



Temperarura M&a^ufemenl flange 



-SO to 100PC 



-Mtp 1832 "F 



Batleiy Lile: 1600 Hours (Wl 
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Only NRI gives you professional 

liands-on training and equipment 

to prepare you for today's 

high-tech video electronics servicing careers. 




Become One of America's Most Sought-After Technicians . . . 
Put Your Talents and Spare Time To Work for You in the 
"Explosive-Growth" World of Home Entertainment Electronics 
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Train in state-of-the-art video/audio 
servicing and become a fully 
qualified professional the uniquely 
successful NRI way. It's hands-on 
training, at home . . . designed 
around the latest state-of-the-art 
electronic equipment you build as 
part of your training. You start from 
scratch and ' 'discover by doing,' ' 
You conduct key experiments . . . 



perform vital tests . . .build your 
own systems . . . and do it all at the 
pace that suits you best. 

There's no stopping the incred- 
ible boom in consumer electron- 
ics. Soaring sales, new^ and 
improvedproducts, entirely new 
technologies have opened up new 
opportunities for the trained 
technician as never before. 



The $25 billion consumer 
electronics industry is creating a 
whole new servicing and repair 
market at home. This year, TV 
sates alone are expected to hit 
16.2 million units. That's $5-5 
billion dollars. Every day, sales 
of home VCRs, a product barely 
conceived of ten years ago, reach 
20,000 units. Every day! 



And the revolution has spread 
to the business sector as tens of 
thousands of companies are 
purchasing expensive liigh-tech 
video equipment used to train 
dieir employees and store 
unportant company data. 

The High-Tech Revolution 
Is Just Starting 

Already, disc players can handle 
both audio CDs as well as laser 
video discs. And coming are 
machines that vv^ill accommodate 
laser computer discs. Camcorders 
are becoming smaller, lighter 
and more versatile, 8mm video 
cassettes will produce high 
resolution pictures. Soon, our 
TVs will become interactive 
computer terminals, giving us 
entertainment, infonnation and 
communications in one 
sophisticated unit. 

Join the Future or 
Be Left Behind 

Can you see the opportimity? The 
servicing and repair market that's 
there already . . . the enormous 
need created by the millions 
upon millions of electronic 
devices yet to come. If 
you're looking for a 
high-potential career 
in a clean, respected 
industry' . . .if you'd 
like to get started in a 
field that's still wide 
open for the independ- 
ent business person 
. . .even if you'd like 
to find a way to 
make extra money 
"moonlighting," 
now's the time to 
look into NRI 
at-home training. 



Start Right and 
There'll Be No 
Stoppmg You! 

NRI training in 
Video/Audio Servicing is 
the perfect way for you to profit 
from the era oif consumer elec- 
tronics. You study at home in your 
spare time at your ovi^n pace. No 
classroom pressures, no night 
school grind. 

Even if you've never had elec- 
tronics training, NRI prepares you 
properly with a thorough ground- 
ing in the fimdamentals ... a 








foundation that you build on to 
achieve advanced electronic skills. 
With this kind of understanding 
and practical bench experience 
built into NRI's exclusive training 
methods, you are on your way 
to take advantage of the new 
opportunities that are opening 
up every day. 

Totally Integrated 
Hands-On Training 

The secret of NRI's 
training success lies 
in the unique way 
multimedia 
instructions are 
fully integrated 
with the equipment 
you use. NRI's Action 
Audio and Video cassettes 
combine with brilliantly 
illustrated and well thought 
out lesson materials to give you 
a thoroughly stimulating and 
productive learning experience. 

Since NRI training is built around 
learning by doing, right from the 
Stan you conduct important 
experiments and tests with your 
professional digital multimeter. 

You assemble tlie remark- 
able NRI 
Discovery 
Lab® and 
perftjrm a 
complete 
range of 



Only NRI's video 
training includes a 
statc-of-thc-art TV you 
build, the latest VCR, 
professional test equip- 
ment, and NRI Action Video 
tapes. All yours to keep as 
part of your training. 



demonstrations 
:^ and experiments 
in the process. You 
build your own 25" 
Heath/Zenith color TV 
and train with the latest 
model front-loading VCR, 
also included as part of your 
course. 

NRI has purposely designed 
your training around equipment 
that has the same high-tech 
circuitry you'll encounter in 
commercial equipment. That 
means your training is real-world 
training. And that's unique. 





Inside Your TV 

The 25" TV included with your 
training has an expanded 178 
channel, cable-ready tuning 
system, microprocessor for 
complete computerized digital 
control, stereo audio system, 
electronic time display, wireless 
remote control, and a space 
phone that lets you answer the 
phone and make calls 
from your chair. 



Only NRI trains yon 
with Action Video 
tapes for stcp-by- 
stcp professional 
servicing stciils 
reinforcement. 
You'll watch 
complicated 
troubleshooting 
techniques come 
to life! 



Your NRI Training Has 
Another Special Element 

Also built into your NRI training is 
the enormous experience of our 
development specialists and 
instructors. Their long-proven 
training skills and personal guid- 
ance come to you on a one-to-one 
basis. They are always available 
for consultation and help. 

Step Into the Future 
Today 

Tlie richest reward y<.)u gain from 
your NRI Video/Audio training is 
a firm grip on the future. Your 
knowledge and know-how 
provide you witli the soundest 
possible foundation for furtlier 
learning and growUi witli tlie 
industry. 

Send For Free Catalog 

But now is the time to act. 
Return the post-paid card to us 
today. You 'wiH receive our 
100-page catalog free. It's filled 
widi all the details you'll want to 
know about our training methods 
and materials and our more than 
70 years of successful innovation 
in at-home, hands-on career 
training. (If someone has beaten 
you to the card, write to us at the 
address below.) 



Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue, NW 
Wasliington, DC 20016 
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• Tabeless TV. TV sets using LCD's instead of 
picture tubes are proliferating, and prices are 
coming down, although larger screen sizes are 
stUl not available. At the Summer Consumer 
Electronics Show in Chicago, four brands, with a 
total of 13 models, were shown; and 
manufacturers are promising plenty more to 
come. Among the biggest promises was Casio's 
pledge to introduce a 12- inch color picttire-on- 
the-wall LCD TV early next year. 




For the here and now, Casio chopped the price 
of Its S-inch black-and-white model with 
earphone sound to $100, and added a version 
with FM and AM at $130. Its 2.6-lnch color 
model, with built-in loudspeaker and blacklight at 
$300 has audio and video jacks to permit use as a 
field video monitor; a color set with FM-AM is 
$350. Epson has two 2-mch color models at $350 
and $399, and a tiny, black-and-white set, just the 
size of an audio cassette case at $199. Epson's 
sister brand, Seiko, (see photo) showed a 2-mch 
color set with built-in alarm clock and flip-up 
screen, while Citizen has S,7-inch models^ — color 
at $299, and black-and-white with AM radio at 
$100. 

• A Good Buy. With competition among 
domestic TV manufacturers and Increased 
imports from Korea and Taiwan, the prices of 
color TV's actually are gomg down while 
everything else is going up. An RCA study 
indicates that the average retail price of a color 
set in 1967 was $568, whUe in 1984 it was $5S4. 
Since 1967, the government's Consumer Price 
Index has increased by SI 1 percent. RCA uses the 



government's figures to estimate that if color-TV 
sets had followed the inflationary trend of other 
cons\mier products, the average color set in 1984 
would have cost $1,630! 

• Digital VCR's join TVs. The company that 
originated digital TV sets is now working on 
VCR's. ITT Semiconductors is developing two 
basic IC's that replace hundreds of components 
and sharply improve the picture in home VCR's. 
The video recording itself is analog, and the 
components are said to be adaptable to any VCR 
system.. ITT claims the IC's will make lovr-cost 
multi-stajidard (PAL, SECAM, and WTSG) VCR's 
possible, and eventually VCR's with built-in 
standards converters, able to record in any of the 
world's color TV standards, and play back in any 
other ITT is aiming at a cost of $20 for the IC set, 
and availability in 1986. 

ITT also says it now has a set of two IC's that 
provide multichannel TV sotind, and that th^ 
will have a full-field memory IC next year that 
will allow TV sets with such features as freeze- 
frame, zoom, and interlace-free pictures that 
double the line rate of the incoming TV signal, 
providing 1,050 lines from a 525-line picture. ITT 
claims the same IC will also make possible an 
economical "multiple picture-in-picture" system, 
able to display nine different pictures on the same 
screen giving the viewer a sample of what's 
showing on all channels at the same time. 

• VHS Responds. The VHS manufacturers are 
responding to Sony's new emphasis on 8mm by 
pushing hard on the virtues of the VHS format. 
Matsushita (Panasonic) and Hitachi have both 
developed camcorders taking full-sized VHS 
cassettes. JVC, the inventor of VHS, is pushing its 
Video Movie, using the small SG-minute VHS-C 
cassette that can be played back in a standard 
VHS deck by placing it in an adapter JVC's top 
officials concede that while they are working 
toward a Video Movie machine with longer 
recording time, their top priority now is 
developing a new version considerably smaller 
than the existing model and with a better quality 
picture. B.-E 
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Transistor data book 

The Super E-Line Transistor 
Technical l-iandbook is Ferranti 
Semiconductor's112-page guide to 
its Super E'Line transistors, wiiich 
offer one-watt power dissipation 
in TO-92 packages. The Handbook 
contains five sections: a detailed 
description of the Super E-Line 
chip and packaging technology, a 
product index listing commercial 
and quality-assured products, a se- 
lector table showing device types 
by application group, a technical 
data section with full specifica- 
tions for each device in the series, 
and application notes showing the 
use of E-line transistors in typical 
circuits. Copies of the handbook 
can be obtained by contacting Fer- 
ranti Electric, Semiconductor Div., 
87 Modular Ave,, Commack, NY 
11725. 

Transistor Selection Guide, 

Ferranti's 6-page MOSFET Selec- 
tion Guide and Cross Reference 
List offers design data on comple- 
mentary N- and P-channel tran- 
sistors. Arranged as an easy-to- 
read chart, it provides data on key 
parameters of over 150 MOSFET- 
devices in TO-92, TO-39, TO-220, 
and TO-3 packages. 

Included in the guide are low- 
voltage threshold devices for tele- 
communications, superfast (1-ns) 
switching devices, and high-volt- 
age, low-leakage devices for use in 
test instruments. It also contains 
key parameters of the various de- 
vices covered, among those speci- 
fications are: continuous current, 
Iq,* breakdown voltage, BVpsg, 
and on-resistance, Rostoni' 

The guide also includes a cross- 
reference to help the user in se- 
lecting equivalent or near-equiv- 
alent devices. — Ferranti Semicon- 
ductors, 87 Modular Ave., Com- 
mack, NY 117''.5 R-E 
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»K) Soldering & Desoldering Tools 



DESOLDERING STATIONS SOLDERING STATION 




SA-1 50 Variable Temp. $395.00 

SA-100 Fixed Temp $349.00 

Compact, lightweight desoldering sta- 
tion with self-contained, high volume 
vacuum pump and variable heat control. 
Powerful enough for most difficult ttiru- 
hole and multi-layer applications. 
Features pistol-grip handpiece, trigger- 
actuated operation, no-clog, straightflow 
design, easy collector cleaning and 
handy, built-in tool holder. Easily dis- 
assembled for service. Supplied with a 
.039" conical tip, tip-cleaning pin and 
spare filters. 



$29.90 



WB-104-1 
WISH BOARD 

• 3 bus strips 

• 2 sockets 

• 3 binding posts 

• Mounted on a 5,9" x 8,7 
Aluminum ground plate 

• 18 14-pin DIP capacity 




TRIPLE OUTPUT 
POWER SUPPLY 




$319.00 



MODEL 1650 

• Functions as three separate supplies 

• Exclusive tracking circuit 

• Fixed output 5 VDC, 5A 

• Two to 26 VDC outputs at 0.5A 

• Fully automatic, current-limited over- 
load protection 

• -I- and — terminals of eacti output are 
fully isolated, in all modes 

• All three outputs may be connected in 
series or parallel for higher voltage 
or current 




$89.95 



SA-3-115 

Special tip-mounted sensor and sophis- 
ticated control circuitry. Temperature 
stability within 5% over the range of 
100°C to 500°C {aoCF to 930°F). For 
1 1 5 VAC. 50/60 Hz operation; 230 VAC 
model also available. Lighted power and 
heater indicators, proportional temper- 
ature control and temperature indication 
meter, iron holder and tip cleaning 
sponge standard. Rugged, compact en- 
closure. Supplied with special 24 volt, 46 
watt, low-leakage iron and SAT-3-01 
(1/32 inch) conical tip. 



WP-707A Dual Output 




• Two DC power supplies, 0-25 V, 0-2 A full load 
each, or in series to provide 0-50 VDC. 

• Two digitai uoitmeters with range of 99.9 VDC. 
May be jsed to measure DC source voltage or 
current (switcli seieotable). 

• Load reguEalion .075% max. over full range. 

• Rtppie 5mV peak to peaK max, 

• Automatic short circuit stiut down (current 
limiting) 

LICATEK 
DC POWER 
SUPPLY 

$135.00 

MODEL 30-3/0-30 V0C/Q-3A 




LP-1 



$19.95 



DIGITAL LOGIC PROBE 

• Use to 50 ns. 10 MHz 

• Circuit powered, portable 

• Compatible with most logic families 



CALL us TOLL FREE 

1 -800-732-3457 

IN CAUFORMIA TOLL FREE 

1-800-272-4225 
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New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 



LEADER 

hslfunenlsCoffKxation 



SPECIAL SALE ON LEADER SCOPES 




LBO 524L DC to 40 MHz 

The LB0-524L is desiened to meet a broad range 
of applications in design, testing and servicing of 
both anaiog and dioital circuits and equipment. 
Its large 8x1 cm PDA CRT provides sharp, brig ht 
displays even at highest sweep rates. Compre- 
hensive triggering controls including holdoff, 
alternate triggering and delayed sweeptriggered 
functions permit stable displays for even the 
most complex signals. With 0.5 millivolt sensi- 
tivity, extremely low-level signals can easily be 
otiserved. A channel 1 outpjt is available on the 
rear panel to drive other less sensitive instruments 
such as a frequency counterwith an input level as 
low as 5 00 m icrovo Its.Thedualtlmebasepermits 
accurate observation and time Interval measure- 
ments of complex waveforms. 



LBO-516 DC to 100 MHz 

The LBO-516 is an economical 100-fvlHz, 3- 
channel, alternate time base oscilloscope. It has 
all of the important features that are expected in 
a 100-MHz oscilloscope such as full front panel 
operation, alternate triggering for simultaneous 
view of asynchronous signals and independent 
or simultaneous display of main and delayed time 
bases. The bright 20-kV PDA CRT and 0.5 mV 
sensitivity permit sharp, bright displays of even 
those normally tough to see critical signals. 
Eight trace capability is possible by displaying 
main and delayed versions of Cf-l-1. CH-2. CH-3. 
and CH-1 -l-CH-2. Also included are comprehen- 
sive triggering facilities with video sync separators, 
variable trigger holdoff, excellent trigger sensi- 
tivity and more. 



LB0-514A DC to 15 MHz 

The LBO-51 4A is a compact 5-inch oscilloscope 
that offers maximum performance at low cost. 
Equipped with both vertical and horizontal magni- 
fiers. It has 1 -mVsansitlvity with X5 magnification 
and a maximum sweep speed of 0.1 us/cm (0.2 
s/cm to 0.5 usee in 1 8 calibrated steps plus XS 
magnification). The LBO-514A provides both chop 
and alternate dual trace displays. 



$447.00 



Ask about Leader's Video and 
RF Generators 



$749.00 



$1195.00 
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SHOOTER 



LOW-COST 
EPROM BLASTER 




ideal for Hobbyists or Light Usage 

128KRAM Buffer 

Buiid-ln RS-232 Port 

Compielely Assembled & Tested 

Programs 2716 through 27256 

Fast Intelligent Algorithm 

Worlds with Any Computer or Dumb 

Terminal 

Stand-Aione Mode. Copies and Verifies 

Upload/Download in Intel/Motorola/ 

Binary Formats 

90 Day Warrantee Parts & Labor 



$395.00 




$97.50 



INDUSTR 
MODEL 
WITH TIMER 
MODEL T8/2T 

• Erases 15 EPROMs in 20-30 l^dinules 

• Rugged 60 Ivlinute Auto Shut-Off Timer 
and Safety Interlock 

• 5" X 8" Tray with indicator 

• Conductive Pad 

• Attrative Steel Enclosure 

MODEL TS/1 $49.95 

This is a Low Cost Unit Designed in a Two 
Part Plastic Case, 

This unit erases as many as 8 EPROMS in 
15-20 minutes. 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 

CIRCLE ^2S ON FREE INFORMATION CARD 
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GIANT 1 5th ANNIVERSARY SALE! 



I FLUKEi DMM AccesRoriec; 




$99.00 



801-600 AC Current Probe 

+1 000 transformer. Features large jaw 
opening for industrial use. 
Accuracy: ±3% 

Range: 1A to 600A 30 Hz to 1 kHz 
Jaw Opening: 2 inches (50 mm) 



$219.00 





$59.00 



Y81 00 DC/ AC Current Probe 

Uses Hall-effect to measure do or ac 
current without electrical contact. Battery 
powered. Two ranges, 20A and 200A 
Accuracy: ±2% of range (dc to 200 Hz) 
Range: to 200A and 1 kHz 
Jaw Opening: 0.75 inch (19 mm) 



Fluke's 80TK plug-ln thermocoLjple 
accessory converts virtually any DM M with 
standard banana plug inputs (n a con- 
venient, easy to use temperature measur- 
ing device. 

80TK SPECIFICATIONS 

Temperature Measurement Range 

-50 to 1000°C 

-58 to 1832°F 

Battery Life: 1600 Hours (9V) 




$80.00 




85 RF Probe 

Accuracy: ±0.5 dB above 0.5V 
Range: 100 kHz to 500 MHz 
Input Level: 0.25V to 30V rms 



$85.00 



80K-40 High Voltage Probe 

(■^1000 resistive divider). 

Accuracy: ±2%, 20 kV to 30 kV 

Range: to 40,000V dc or peak ac (60 Hz) 



ESCORT DMM's & Capacitance Meter 





LEADER 
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Audio Sine/Square 
Wave Generator 

• Distortion from <.05% 

• 10 Hz to 1 MHz 

• 3V 60011 



1 

LAG-120B 

$259.95 




MODEL 3010 



S4CPRmsiON 



FUNCTION 
GENERATOR 

$189.00 



• Sine, square and triangle output 

• Variable and fixed TTL outputs 

• 0.1 Hz to 1 MHz in six ranges 

• Typical distortion under 0.5% from 1 Hz 
to 100 kHz 

• Variable DC offset 

• VCD input for sweep tests 




MlllTl- 
FUKCTION 
COUNTER 
MOOEL WB-755 

• 5 Hz to 125 MHz 

• 8 Digit LED Display 

• Period Measurement 5 Hz to 2 MHz 

• Totalizes to 99,999,999 Plus Overflow 

• Frequency Ratio Mode 

• Time Interval Mode 

• Switchable Attenuators Low Pass Filter 



$248.00 



^?^ 




ESCORT 



3V2-Diglt 
*** Capacitance Meter 

Range: 200PF - 20mF 



$89.00 



MODEL EDCnOA 

Accuracy: 

20PF-20uF ±(0.5%rdg-t-1 dgt-f0.5PF) 

200uF±(1.0%rdg+1dgt) 

2000uF-20mF ±(2.0% rdg-t- Idgt) 



MODEL EDM lllfiA $89.00 

• 0.5 basic DC accuracy 

• AC/DC 200mV, 2V, 200V, 1 0OOV 

• AC/DC 2mA, 20mA, 200mA, 10A 

• 20011, 2ka 200kn, 2Mn, 20Mii 

• 2nF, 20nF, 200nF, 2;iF, 20mF 

• Diode Testing 

• hFe Testing 

• Audible Continuity Testing 



$189.00 



4y2'Digit 
Multimeter 
MODEL EQM 1346A 

• Audible Continuity Testing 

• Diode Testing 

• Data Hold 

DC Voltage: 200mV-1 OOOV ±(0.G5%rdg + 3dgt) 

AC Voltage: (True RMS - 200 mV-200V @45Hz-1KHz ±(0.75%rdg -I- 10dgt) 

DC Current: 2A-10A ±(0.75%rdg -!- 3dgt). 

AC Current: (True RMS / 20mA -200mA @45Hz-400Hz ±(0.75%rdg + lOdgt) 

Resistance: 2Kn-200Kii±(0.1%rdg + 3dgt) 

Frequency: 20KHz-200KHz ±(0.5%rdg + 3dgt} CIRCLE 126 ON FREE INFORMATION CARD 
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Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 
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Learn at home in ^pare dme. 
^u previous experience needed. 

nuiiM 

No costly school. No commuting to class. 
The Original Home-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of excitbig 
Jobs Ln Communications. Radio-TV, Micro- 
wave. Computers. Radar, Avonlcs and 
more! You don't need a college degree to 
quallly, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send lor 
FREE facts now. MAIL COUPON TODAY! 

' "commrt HD VHODucfiohV 

FCC LICENSE TRAINING, Dept 90 
P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 

MAME _^ _^ 

ADDRESS : 

CITY 



Letters 



DISCRETE COMPONENTS LIVE! 

1 would like to congratulate you 
for the article "High Power FET Au- 
dio Amp", in the Deceinber 1984 
issue. !t is the first complex, all 
discrete project in your magazine 
(or any other electronics maga- 
zine) in quite a long time! 

I'd almost forgotten how mind- 
stretching an exercise it is to ana- 
lyze a circuit, component by com- 
ponent. In this world of LSI and 
VLSI circuits, it is refreshing to see 
that, for certain applications, dis- 
crete components are not com- 
pletely useless. 
RODOLFO GARZAS. 
Linares, N.L., Mexico 

AUTOMOTIVE ELECTRONICS 

I'm writing in response to your 
invitation to readers to express our 
preferences regarding articles 
about "non-repairabie" modules. 
Particularly where automobiles are 
concerned, I would be very eager 
to see as much material as possible 
explaining the operation of elec- 
tronically controlled engine sys- 
tems. It seems to me that many of 
those who are involved in elec- 
tronics in one way or another are 
also car nuts to some degree. As 
such, I predict that such an article, 
or preferably a series of articles, 
would be quite successful. 

1 attended a seminar for engi- 
neering students conducted by a 
CM engineer, and received the 
distinct impression that CM con- 
siders their system to be abso- 
lutely proprietary. The engineer 
refused to answer any questions 
that could be regarded as tech- 
nical in any detail. It was as if he 
were trying to sell cars to his au- 
dience instead of presenting a 
seminar. 1 have read the engineer- 
ing press, as well as the auto- 
motive press, and have never seen 
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New York, NY 10003 



those systems discussed except in 
the broadest terms. 

By the way, 1 am one of many 
who are ex-subscribers to Popular 
Electronics. Please don't change 
your basic format. I don't think 
your ComputerDigest adds much 
to the value of Radio-Electronics, 
but I congratulate you on keeping 
upyour standards in the rest of the 
magazine. Keep up the good work 
and I'll keep recommending your 
magazine to students and associ- 
ates. 

JONATHAN SKEAN 
Lincoln, NE 

ADVERTISING RIP-OFF 

In your January1985 "Equipment 
Reports", you reviewed the TRS-80 
Model 4. You mention the 64K 
RAM upgrade Radio Shack sells for 
that computer After liaving it in- 
stalled, however, I was informed 
that the upgrade can not be used 
to add memory to the machine, 
but only as a simulated disk drive. I 
was told that they think it can 
eventually be used as a memory 
add-on, but that they had not as 
yet figured out how. In light of 
that, I feel that Radio Shack's ad- 
vertising is quite a rip-off. 
HARRY L. DENMAN 
Richland Hills, TX 

MODULE REPAIR 

I am a hobbyist in many areas of 
electronics: stereo, automotive 
electronics, TV, etc, I very much 
agree with Pete Kissa's letter ("Let- 
ters," Radio-Electronics, De- 
cember 1984). [, too, would like to 
see more information concerning 
the troubleshooting and repair of 
electronics modules. 

In your reply to Mr Kissa's letter, 
you showed several examples of 
module replacement due to the 
failure of an inexpensive part. I 
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know several years ago I had to 
buy a new electronic ignition 
module for my furnace. If the in- 
formation and parts needed to do 
the repair were available, I am sure 
that the task would have required 
but a dollar of so of spare parts. 

I agree that, at times, it may not 
be cost effective for a repair tech- 
nician to troubleshoot and repair a 
module, etc. But certainly many 
times it is; and I believe that there 
are a very large number of people 
who would become more inter- 
ested in the repair of such mod- 
ules if the information needed to 
do so were available. 
RICHARD V. WRIGHT 
San ford, NC 

THE TESLA COIL 

Robert Colka's account (Radio- 
Electronics, March 1985) of his re- 
cent investigations into ball light- 
ning was fascinating. One state- 
ment regarding the "12,5-million 
volt Tesla coil" needs attention. 

The June, 1900, Century Maga- 
zine carried an article on that coil. 
On page 176 there is an internal 
view of the laboratory, showing 
the coil actively producing dis- 
charges stated to represent 12-mil- 
lion volts. That figure has been 
used by researchers In establish- 
ing the maximum potential for the 
coil, and has been quoted time 
and time again. 

The truth of the matter is that 
Tesla undertook hundreds of ex- 
periments with that coil, and with 
others, not all of which required a 
maximum output. Obviously, the 
12-million-volt quotation could not 
have been the maximum ca- 
pability, because some of Tesla's 
experiments produced discharges 
longer than the building itself. In 
such instances, the coil had to be 
tuned to produce its maximum po- 
tential at some point external to 
the building. Testa stated that he 
had achieved an absolute poten- 
tial of "18-million volts." 

One of those experiments was 
described in a lecture before the 
New York section of the National 
Electric Light Association. Tesla 
showed a slide of his laboratory, in 
which his coil was apparently un- 
der full power. A description of the 
address was carried in the May 20, 
1911, issue of the Electrical Review 
and Western Electrician. I quote: 
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ITACHI 

Hitachi Denstit. LAd 



CCTV Cameras & Monitors 




MODEL KP-t20 



Meet the new generation of TV 

cameras that brim with useful features, 
thanks to the MOS solid-state Imaging 
devices, 

« Compact size and light weight 

• Long life and high reliability 

• Extreme low-light handling capabilities 

• No geometric distortion 

• Reduced lag and no sticking 

• Excellent immunity to vibration and 
shock 

• No effects of magnetic fields 

• Sensitive to near-infrared 



MODEL KP-120 Camera Head 

Lenses available 




$775.00 



MODEL HH-72D 



• Owing to the use of an automatic 
sensitivity adjusting circuit, tiie only 
necessary camera operation is 
focusing 

• A white suppressor circuit ensures 
faithful reproduction on the video 
monitor, even for subjects with stong 
contrast. 

• Camera mounting screws are 
provided at the top and bottom of the 
camera, facilitating mounting of the 
camera. 

• Switchover to external synchroniza- 
tion takes place automatically when 
an external drive signal is input, hence 
no switch operation is necessary. • 

• Synchronizing System: Line-lock 2:1 
interiace, 

• Pick-up tube: Vidicon tube, 

• Includes 16mm f1.6 lens 









MODEL HV-720 


1)44.00 






«MODEL HV-730 


$199.00 


B&W MONITORS 


VM-900A 


97500 line/video loop 


$126.00 


. 




VM-910 


97500 line/video loop/ 
DC restoratlon/raclt 


S164,0D 








Ir H 






mountable 
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VM-906 


97500 llne/vldeo loop/ 
DC restoration/rack 
mountable 


$?10,0D 
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VM-129 


12"/700 line/video loop/ 


$276.00 
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DC restoration 
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VM-173 


17"/700 line/video loop/ 


$312.00 








DC restoration 






Used Equipment Sale List 



Manufacturer 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Tektronix 
Tektror^ix 
Tektrortix 
Hewlett Packard 

Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
AUL Instruments 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 
Hewlett Packard 



Model 

141T/8SS2B 

t41T/8552B 

141T/fl552B 

4B5B 
2445 

2215 

ee40B 

62G8A 
961 4A 
100CD 
ME 30/U 
606 B 
608 E/F 
1740A 
334A 



Des[:rlptlon 

Display Storage 
W/8555APlua-ln 
Display Storage 
W/e554B Plug-In 
Display Storage 
W/e553B Plug-In 
Oscilloscope 
Oscilloscope 
Oscilloscope 
Signal Generator 
Option 001 & 003 
Power Supply 
Signal Generator 
Oscillator 

Millaterlied HP 400 E 
Signal Generator 
Signal Generator 
Oacilloscope 
Dstortion Analyzer 



Prie« 

S 13,500,00 

11.000,00 

9,500,00 

2,100.00 
3.000.00 
1,300.00 
9,000.00 

1.000.00 

3.000.00 

250.00 

200.00 

1.000.00 

i.goo.oo 

1.500.00 
1,300.00 



Above eQUipmenl sold will} 120 day werranteB parts and labor CIRCLE 286 ON FREE INFORMATION CARD 
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DESIGNS 




What can you do 

Just about 

I 



CIE can show you how. 

Computer technology. Satellite communicattons. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a tew of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class- 
room sessions. 

Learn as much as you want, 

when you want, 

Whether you're interested in teaming new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course ail the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 

CIE believes in the importance of learning by 




with electionics? 
anything. 



doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
ons for practical experience through teaching 
experiments. Our CiE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 
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CI 



World Headquarters 



Are you ready? 



I 



If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 (in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland institute of 
Electronics, 1776 East 17th Street. Cleveland, 
Ohio 44114. 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Street - Cleveland. Ohio <4<!114 

D Please send me your CiE Off-Campus Studies Catatog, 
including details about ttie Associate Degree program. 
I understand ttiere is no cost for the catalog and a CIE 
representative may call, but ttiere is no obligation. 

Print Name ^ ^ 



Address- 
City 



.State. 



Apt. No. 
_Zip_ 



Age_ 



_Area Code/Ptione No. 
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Learn micro -processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — 
upgrade your micrO'processing skills 
with the new Micro-Professor IP. 

The MPF-IP features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-IP will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT Only $179.95 

D Check <hU box for FREE 
Z-SO Microprocessor 
Programming and 
InterfncinB textbook when 
you order within 7 days, i 
il2.95 value. (Include 1 
JS.OO postage & ' 

hundlip^) 

For immediate action ca 



iJ^^Dcpl RE1085 
''^ 5326 9lh Ave. N.E. 
Sealllc. WA 98105-3617 



TOLL FREEt 



1-800426^1044 



Full money back guarantee. i/tsA' 
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"He next showed another effect 
of such a magnifying transmitter 
with a large ball, thirty-nine inches 
in diameter, which was placed just 
a little above the building, the roof 
of which was removable. Several 
of these streamers could be fol- 
lowed a hundred feet into the air; 
from a distance it looked as if the 
building was on fire, and the roar 
could be heard ten miles ..." 

Another instance in which re- 
searchers have erred is in regard to 
an article which appeared in Hugo 
Gerns back's Electrical Experi- 
menferfor June1919. In discussing 
the capability of his machine, Tesia 
stated that "100,000,000 volts are 
perfectly practicable." Writers 
have picked that up and quoted it 
as an achievement, rather than a 
prediction {see Radio-Electronics 
for August, 1983). Tesia did design 
his Wardenclyffe broadcasting sta- 
tion for potentials of "30-million 
volts;" but, unfortuhately, the 
project was never put into opera- 
tion. 

HARRY GOLDMAN, 
Tesia Coil Builders' Association, 
Glen Falls, NY 

POWER METER 

The article, "Power Meter for 
Your Stereo," by Mark S, Cohen, 
in the May 1985 Radio-Electronics, 
missed the mark as a speaker pro- 
tector. First of all, the delay of four 
stages of sensing/amplification 
would allow plenty of time for a 
good healthy power surge to blitz 
any speaker. The slowest element 
is the relay. 

Another major consideration is: 
What happens to the stereo ampli- 
fier? Very few power amplifiers are 
designed to handle a large power 
surge with no load. The designer 
should have connected a resistive 
load to the normally open circuits 
of the relay to protect the ampli- 
fier. 

A third factor to consider is the 
relay's contact resistance and 
power-handling capacity. The 
parts list says only: "DPDT12V DC 
relay." The higher the power of the 
stereo amplifier, the more critical 
are those factors. A high contact 
resistance can cause distortion 
and even power loss. But it does 
look like a darn good power meter. 
HENRY M. TARFMAN 
Lawndale, CA R-E 



lyocsyour 
financial plan 
include the 
only uivestment 
that oflFers 

n high market-based 

interest 
D guaranteed 

earnings 
D tax advantages 
□ no rislj 
D automatic savings? 

Yes — if you buy 
U.S. Savings 
Bonds through the 
Payroll Savings 
Plan. 

Surprised? Find out 
how Bonds can 

bring some fortune 
into your future . . . 
ask about Payroll 
Savings where you 
work today. 





^U,S. Savings Bonds * 

America's favorite 
way to save! 



AOfANCE ELECTRONICS 

IS PROUD TO ANNOUNCE 
Bsckm3n Indlustriar EASY B.O-B. SERIES 

OF PORTABLE 




Break Out Boxes 



EASY B.O.B. 

Model 750, 770 
Breakout Box, RS 232C 

FEATURES: 

• Full RS232C Breakout 

• Line Powered (750) (not shown) or 
Self-Powered (770) (shown) 

• 50 Pairs of Red and Green LED's 



• Control Signal Simulation 

• 2/3 Swap Switch 

• Convenient Dual-Gender 
Connectors 

• Cable Test Feature 



EASY CABLETESTER 

Model 715 




The Ultimate in Interface Testing- 
Four State signal status of all lines at 
a glance, null modem and loopback 
testing at the flip of a switch, dual 
gender connectors, switchable 
ground line, cable test feature, 
choice of powered (Model 770) or 
unpowered (IVtodel 750) and more! 



EASY B.O.B. 

Model 730 

Breakout Box, RS 232C 

FEATURES: 

• Full RS 2320 Breakout 

• Self-powered 

• Sensitive, High Impedance Circuitry 

• Dual Pulse Trap 

• Control Signal Simulation 

• Convenient Dual-Gender 
Connectors 

• 49 Probe Points 




FEATURES 

• Quickly Identifies Cable Wiring 

• Scan and Single Step Test 

• Convenient Dual-Gender 
Connectors 

• Fits in the Palm of Your Hand 



• Optional Remote Indicator for 
Analyzing Installed Cables 
(Model 716) 

• No External Power Required 

• Open, Continuity and Bridging Light 
Indicators 



CALL FOR 
PRICES! 



THE TEST EQUIPMENT SPECIALISTS 
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PHILIPS lEaiuim WESTON w 



Non-Urwar Sytt*m« 



|SL»* D»' EuMSSSB L£ADER 




• 0.3% Accuracy 

• Manual or 

Autorange 

• 10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 
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WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 



SALE ENDS OCT. 85 




AV2 DIGIT 
MULTIMETERS 



IFLUKEl 



^349 



00 



MODEL 
8060A 



' Frequency meeeuements to 
ZOOKHz 
' dB meaturemants 

> Basic dc accuracy 0.4%; 10^V, 
to nA and 10 mn sensitivity 

• Relativs msasurements 
' True RMS 

> High-speed Beeper 



BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

• 1 mV/div sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT with internal 
graticule and scale illumination 

• Signal Delay Line 



FLUKE 



SERIES 



m 



MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mn» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 -^ Hour Battery Life w/ Power Down "Sleep 
Mode" "New Test Leads • VDE & UL Approval 




0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 
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1D0 MHz Dual Time Base 

SCOPE MODEL 

1590 




INDUSTRIAL 

TRAHSISTOR 

TESTER 

$21995 



$995 

Doss not include probes 

($60.00 a pair when puictvased with scope) 




MODEL 
520B 

Now with HI/LO Drive 

Works in-«ircuit when 
others won't 

Identifies ail three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 




PfllCE DOES KOT 
INaUDE PROBES 

• ImVMiviaion sensitivity to 70 
MHz 

• 500 ft Vfdivision cascade 
sensitivity 

• Four-inpjt operation provides 
trigger view on 4 separate Inputs 

• Alternate time base operation 

• Switctiing power supply delivers 
best efficiency and reQulation at 
lowest weight 




CAPACITANCE METERS 

$20995 $15995 



QUANTmES ARE LIMITED 



IMODEL &30 

■ Automatically mea- 
sures capacitance 
from O.lpFto 200mF 

■ 0.1 pF resolution 

■ 0.2% isasic 
accuracy 

■ VA digit LCD display 
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MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange Indication 
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HICKOK VIZm 



BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



® 



AVAILABLE NOW. 
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Circuitmate DM 20— 

3 '/i -digit, poclot-size 

multimeter; O.S°/o Vdc 

accuracy, diode test, 

hFE test, conductance, 

10 amps AC and DC 

ranges, auto-polarity 

auto-zero, auto- 

deolmal 



S79 



9S 





69 



95 



Clrcyitmate DM-40 — 
3Vi -digit multimeten 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



The DM73 Is the smallest digital 

multimeter on the market. Its 
probe-style design makes It Ideal 
for taking measurements In hard- 
to-reach test areas. 
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Circuitmate DM-25— 
3Vi digit, poci<et-slze 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-polarity, 
auto-zero, auto- 
decimal 



.Quality and Performance 
Beckman and 41^2 Digits . . . 

True RMS 

$23900 

AVAILABLE NOW! 



BECKMAN does U 
again... a true RMS 
4Vi OMM' w/1 year 
calibrated cycle at 

a 3^/^ dtgjt price. 



MODEL 4410 



Circuitmate DM 45 — 
aVi-digit multimeter; 
0.5% Vdc accuracy, 
diode test,continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarlty, 
auto-decimal 
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•Small Size 
•Complete 

Autoranging 
•"Touch Hold" 
•Audible 

continuity 

checking 




1 ne DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select t fie function 

you want, and tfte 

DM 77 automatically 

sets the required 

range. 
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POWER SUPPLIES 





$31995 MODEL 

> Isolated O-SOVDC, continuously 
variable; 0-2A In tour ranges 

' Fully automatic shutdown, 
adjustable current limit 

> Perfect for soMd state sen^lcing 




NEW 

Beckman 

Circuit-mate 

DM10 





$33995 MODEL 1650 



' Functions as three separate 
supplies 

> Exclusive tracking circuit 

> Fixed output 5VDC, SA 

> Two to 25VDC Outputs at 0.5A 

> Fully automatic, current-llmtted 
oveitoad protection 



FUHCT10N GENERATORS 



$19995 



Model Di^ 10B 
witti Beeper *49"* 



• Sins, square and triangle output 

• Variable and fixed TTL outputs 

• 0.1 Hz to lUfiz In six ranges 

• Pusli button range and luncllon 
selection 

• Typical sine wave distortion 
under 0.5% from 1 Hz to lOOkHz 



SWEEP FUNCTION 

• Four Instruments In one package 
— sweep g an era tor, function 
ganaratof, pulse generator, tons- 
burst generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-dlstortlon tilgh-accuracy 
outputs 
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Satellite TV 




Competition between home TVRO's and cable services 



BOB COOPER, JR.* 



LAST MONTH WE EXAMINED THE REAL 

reasons HBO and other premium- 
program suppliers chose to scram- 
ble their satellite feeds. We came 
to the conclusion that, although 
unauthorized program viewing by 
home TVRO's was part of the prob- 
lem, the real reason for scrambling 
was unauthorized distribution of 
program materials by local cable 
companies. We also pondered the 
likelihood that premium-program 
scrambling at 4 GHz might make it 
worthwhile for suppliers like HBO 
to serve private individuals. 

There is one very emotional 
business conflict here, C-band 
premium programming was origi- 
nally created for cable firms that 
affiliated themselves with pre- 
mium-program suppliers. It was 
never intended for home TVRO's. 
Although a handful (numbering in 
the tens of thousands) of home 
TVRO's may have been a source of 
"amusement" to cable operators a 
few years ago, the home-TVRO in- 
dustry of 1985 no longer amuses 
cable executives. Here's why: 

• A recent national study showed 
that although 72,1% of all home- 
TVRO owners live where no cable 
TV service is available, 26.5% do 
have cable service available. 

• Of the 26.5% who do have cable 
available, 48.7% of those are 
former cable subscribers. 

That means that about 1 in 4 
home-TVRO users could have ca- 
ble if they wanted it, and that half 
'Q of that number, or 1 in 8 overall, 
S have discontinued cable in favor of 
EC TVRO. Those are rather sobering 
o numbers. Suppose cable were to 
Qj lose 1 subscriber in 8 nationwide 
o to home-TVRO system 
Q ownership? 




Publisher, CSD magazine 



FIG. 1 



Cable and TVRO competition 

Cable and home TVRO are, at 
the moment, competitors for con- 
sumers' entertainment dollars. 
From the perspective of the cable 
operator, the home-TVRO indus- 
try is feeding off the programming 
services created by cable, and paid 
for by cable. Because the majority 
of the most desirable satellite ser- 
vices are on satellite primarily to 
reach cable-service subscribers, it 
appears to the cable people that 
TVRO is getting a free ride at their 
expense. And if the present trend 
of TVRO sales continues into areas 
where cable is available, that1-in-8 
ratio may end up being 1-in-7 or 1- 
in-6 very soon, Cabie doesn't like 
having to compete with itself! 

A possible solution 

If all the most desirable cable 
programming on C-band were 
simply scrambled, ownership of a 
C-band TVRO would quickly be- 
come much less desirable. There 
are well-researched studies to 
back up that contention. For ex- 
ample, the recently completed 
1985 CSD "Home Marketing 
Study" surveyed more than 4,800 



randomly selected owners of 
TVRO systems. The result was 
more than 150 charts, tables, and 
demographic profiles that 
provided the home-TVRO industry 
with its first insightful look into the 
complex TVRO marketplace. Here 
are a few of the findings: 

• 66% of all home-TVRO owners 
watch movies as their primary 
form of satellite-originated enter- 
tainment. 

• 54.4% of all home-TVRO owners 
view HBO at least once every 24 
hours, 

• 36.9% ofall home-TVRO owners 
view WTBS (Super Station Atlanta) 
at least once very 24 hours. 

• 28.9% of ail home-TVRO owners 
view ESPN (the fastern SPorts 
Network channel) at least once 
every 24 hours. 

Those statistics clearly show that 
movies are the primary source of 
viewing entertainment, and that 
sports and news are well down the 
list. Now suppose the top three 
(movies, sports, and news) were 
moved to 12 GHz? 

Arguments for a 12 GHz (Ku- 
band) service have been around 
foralongtime. Forone, thedishes 
are smaller than comparable C- 
band units — typically 4 feet or less 
(see Fig. 1). In addition, the equip- 
ment cost, ultimately, would i^e 
lower ($500 per system when 
bought in volume). Further, inter- 
ference with microwave links, 
which is a problem with C-band 
equipment, is eliminated. Most 
important, though, by moving 
home viewers to 12 GHz, the cable 
firms would feel less threatened, 
since 12-GHz feeds, from the be- 
ginning, would be designed solely 
for home viewers. 

Showtime has shown interest in 
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We Bring You the World 






The fastest growing, most complete 

video programming log for satellite television. 

Satellite TV Week gets it straight — 

bringing information to 

industry, dealers and viewers. 

SatellNe TV Week 



P.O. Box 308, Fortuna, California 95540 
800-358-9997 or in CA 800-556-8787 

707-725-2476 
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IF YOU WANT TO GET 
YOU HAVE TO GET INTG 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Tal<es You Below Tlie Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



Ijmming circuitry through the construction otttfl* 

equipment oftera practical training for which there 
It no substitute. Test equipment Is Included. 



The NTS/HEATH 16-Bit HS-151 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1 . 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
{Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available, 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will leach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of Its capabilities. Catalog contains complete 
details. 



Field servicing Is interesting and rewarding. 
Technicians may work tor a service company, 
manufacturer, ormajor users. 



IBM 
Compatible 



The NTS/HEATH HS-1S1 PC completed, inciu, 
monitor and lull-function keyt>oard wltt) calet 
style keypad, and typewriter format. 




INTO PC SERVICING 
IV MICROCOMPUTER 




The stutfeot l^mB to use test oqulpment such as v / 
digital probe ah((s dtgltat mulilflii^r to cfteclr clrculUi 
and measure vottiges. LessonSand current taxts 
round out Ore entire ^rogrem, emphaaWng practical 
appikmtionsottheoriestmtfirine^^^ ' . , 



Installing the disk-drive In the PC Is one of the final stages In the assembly of the 
microcomputer. Learning the use of test equipment to check circuits Is an Integral part 
of the training which, with field experience, develops Invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 

digital test instruments. Course covers color 
TV. video tape recorders, computer 
fundamentals, solid-state devices. 

industrial and IHicroprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-trainer, 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

* IBM is a trademark of Internationaf Business Machines Carp. 
'MS is 3 trademsrn o/M/crosoN Corp. 

Heard is missiftg, simply wfite to ths sddress st^owr^ below staling 
the course yaa sra interested in, A FREE color catalog with 3lt 
detaiis Witt be sent to you by return mail. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHMICAL TRADE TRAINING SINCE 1 905 

Resident end Home-Study Schoots 
4000 So. Figueroa St., Los Angeles. CA 90037 
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such an approach, and wonders 
how to get the home-TVRO view- 
ers away from 4 GHz and onto a 
band where their legitimate ser- 
vice needs can be handled without 
the conflict that currently exists 
between cable and home TVRO. 

Until now, there has been little 
in the way of programming on 12- 
GHz (at least when compared with 
4-CHz). That is something that will 
rapidly change. Here's why: 
• RCA will launch, within 12 
months, a pair of moderate power 



Ku-band sateSMtes. An early cus- 
tomer is Holiday Inn who plans a 
four-channel service for its nation- 
al motel chain. 

• Ku-band receiving equipment 
originally developed for European 
and Japanese satellites needs a 
volume market, and at the mo- 
ment neither Europe nor Japan 
seems to be capable of creating 
volume demand. The U.S. may be 
able to do so. 

• Ku-band satellites are more flex- 
ible than C-band satellites. Ku- 



SATELLITE TV/ 

The First 
Five Years! 




>d 



[■ATEU.ITt 



r 



THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled, written as only the 
'father of TVRO" could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
iavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate aTVRO 
(1976) has collected and polished hundreds 6i indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot monster' dish to the 
present day 5 foot 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUME SET totaling more than 1 ,000 pages is available for the first time 
to readers of Racfio-Etectronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment, PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1S64 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is (yiUST reading for every person 
in, or thinking about 'getting into.' any segment of the home TVRO world. 
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NAME 

ADDRESS . 
CITY 



SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
SEND CSD Octotaer 'B4 Special Issue ONLY. 

^^__ COMPANY 



. STATE , 



,ZIP. 



JI^V 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 Park Av S., New York, NY 
10003; or call 305-771-0505 for credit card orders ONLY 
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TVRO dealer "Starter Kit" 
available 

Bob Coopers CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1934/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box W0858. Fort Lauderdale, FL 
333t0. That kit nof available to individuals 
not involved in some form of electronics 
sales and service. 



band transponders have nearly 
twice the bandwidth (typically 54 
MHz). That allows using one full 
transponder for super-power or 
super-resolution services, or, by 
splitting a transponder, two unre- 
lated TV channels may each use 
half of the transponder. That in- 
creases program packaging and 
scrambling options. 

HBO first considered Ku-band 
program distribution back in 1983. 
More recently, Showtime, HBO's 
chief competitor, has been doing 
its own studies oif just how a pack- 
age of desirable cable services 
might be set up for home delivery 
via Ku-band satellites. It is all spec- 
ulative now, but the handwriting is 
on the wall : Ku is coming, and one 
way or the other, it will play an 
important role in the home-TVRO 
systems of the late 1980's. 

Technical problems 

The addition of a Ku-band 
"head" to an existing C-band sys- 
tem presents several problems. 
Most of the newer home-TVRO re- 
ceivers use block down-con- 
version, or BDC. (See "Know 
Before you Buy" in the June 1985 
issue of Radio-Electronics.) BDC is 
tailor-made for dual-band recep- 
tion — 4 and 12 GHz, that is. The 
existing 4-CHz LNB (tow iVoise 
Block down-converter), or anten- 
continued on page 90 




Dom«»tic Sofsr 
Witttf Htirler 



450 kits and products: solar hot 
water systems, all-in-one 16-bit com- 
puters, test instruments, amateur radio 
gear, self -study cx>urses in computer lit- 
eracy and state-of-the-art electronics, 
energy conservation and home se- 
curity devices, fine stereo components, 
color televisions, automotive or marine 
aids, home conveniences, robots and 
more - things you've always wanted 
and needed, right now at low kit prices 
from Heath. 

For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 



Tsltvltion 



Hifrd'! 
nobol 

C«uru 



Discover the fun of kitbuilding - it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits. 

SEND FOR FREE CATALOG 

Our colorful catalog is Free! if coupon is 
missing write: Heatfi Company, Dept. 
020-346. Benton Harbor, Ml 49022. 



■ mjnr^tt^lrif Heath Company, Dept. 020-346 
I nCaUIIVlt Benton Harbor, Ml 49022 

^Send me the latest free Heathkit Catalog now. 
1 1 want to "build in" the quality difference. 



I Name . 



I Address - 



Healhkit producls are al$o displayed, sold and serviced at 64 IHeathkit Electronic 
CBntars" nationwide. Consult telephone directory while pages for location 
^Operated by Veritechnology Electronics Corporation, a wholly owned subsidiary 
of Zenith Electronics Corporation. 



City _ 



CL-764R2 



Zip. 
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Equipment Reports 



Kenwood 7930 2-Meter 
Transceiver 

2-meter transceiver that's 
sure to get noticed 



EVERY SO OFTEN A NEW PIECE OF EQUIP- 

ment comes along and makes 
everyone stop and take notice. 
The 7930 2-meter VHF transceiver 
from Trio-Kenwood (1111 West Wal- 
nut St., Compton, CA 90220) is 
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such a piece of equipment. 

The 7930 has a maximum power 
output of 25 watts. Features in- 
clude priority scan, 21-memory 
storage, memory scanning, band 
scanning, time- or carrier-oper- 



ated squelch in the scanning 
mode, and a choice of high or low^ 
power. 

That last feature is especially im- 
portant in helping to reduce band 
congestion. In some situations, 
such as when you are located near 
the repeater you are using, you 
may not need to operate your 
transceiver at full power. Well, 
Kenwood has made it so easy to 
reduce your output power that 
you simply have no excuse not to. 
With a flick of a switch the 7930"^ 
power level may be reduced from 
25 to 5 watts. 

The front panel of the 7930 has a 
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BASIC CONTROLLER 

WITH ON-BOARD 

EPROM/ETROM PROGRAMMER 
P.1 MLC-1 ONLY 1 88®^ 

A*»mbl*d i T**t»d. U»«i Intel MSS-AH Micro Controlltr Chip. Real Tim* Clock HS232 a Parts. 




IN 

POWER 

& SIMPLICITY! 



SINQLE BOARD FEATURES: 

The board Itself Is a breattirnugh In controtler powei, simplicity and price. The user 
can tie writing and runninfl programs In Basic, even storInQ ihem on EPROMIEVROM's 
within minutes of initial tiookup. Applications • Real time intelllgenl security 

systems. auttHesl equiprrwnt, tiome and Industrial envfronmantal contra!, rot»licis 

We think you'll really enjoy using our product. 

HARDWARE FEATURES: 8052 BASIC 

RS232 Serial port with auto-baudrale detectior^ at virtually any tiaud rate; Serial 
printer port output available: 48 llo lines (6-8 bit ports); PWM output; Real time 
Clock (5m Sec. resolution); Fast 1 1.0952 m Hz clock rate; Lip to 161^8 of on board IFWM 
9ow powdf fwrT\ Intel) 

EPROM Programmer: Programs 2716, 2732, 2784, 27128: On t>oarclreeulator for 
programming voltages (seiectabie). 

Comes with 8Kx8 of iRAM and 8Kx8 of EPROM; Additional IRAM and EPROM 
available (call for prices), 

SOFTWARE FEATURES: Fatt Fi*1 Bask; tnterpretar (Not "Tiny Basic") 

SCO tloaling pt. math; Hex to Decimal, Decimal to Hex conversion; Exponential 
number handllngi i . aOOCe WQ E - 127 to ± 1E + 127; All Basic routines can be called by 
assembly languagB programs; Basic car call user assembly language subfoutjnes; 
Basic Of assembly handling of Interupts; Single command transfer of RAM program to 
EPROMfE'PROM any of which can be transfered back to RAM with a single 
command. Single step Basic Commands to control 6-S bit ifo pons, as vfsti bs 
Internal and external memory. Csn execute EPROM program on power up it 
desired without use of a terminal, 

RwiulrarrMnt*; Oimb tsnnlnai ^and^kme after programming) +5V®1 A ±12V@.1A, 
+ 30V@.1A 

TERMS: 

Maslercharge and Visa accepted (add 4%). C.O.D. orders add '3.". Wisconsin 
residents add 5% sales tax. Personal checks must clear t»efcre shipping, S & H add 
*4"* per board. All orders refused or returned are subject to a 10% restocking 
fee Prices and specifications subject to change without notice. 



Accesories: (Call or write lor prices and specs.) 

48H RAM and 24K EPROM expansion board, (Mother board) 
Isolated "Vi„ A.C. power switching board t'*l, channel) 
Isolated D.C, switching board (^V«) 

A- D boards. single 12 bit Integrating and 8ch,5blt; O- Aboards, single 12 
bit and 8ch. 8 bit; PnogramaWe (»oltaae, current or both) power supplies; IEEE 486 
interface; Stepper motor driver BFtD (controls 3 motors); Power supply (5V, * 12V 
+ 30VI; System power supply 1 + 5, ± 12, +30, ± 15, + 15) 



8097 BOARD -*288" 

FEATURES: 

16 bit processor • 11.0952 mhz clock rata * 2 parallel ports • Serial port - full 
Duplex Asynchronous; 10 bit 8 channel (52us.) WD; PWM output; High Speed Ito 
lines (4 programable, 4 dedicated); Watchdog timer; 2 programable Times(coutiteis; 
1Sk16 multiply or 3ail6 divide in 7 us.; 16K of new low power iRAM, 16K of eprom 
APPUCATKJNS: Optical encoder decoding. AC. fnduction motor drives, D.C motor 
drives, high speed controller, Rotx)tics , , . 




MICRO LINEAR CONTROLS 



4900 Memco Lane 
Racine, Wl 53404 -1099 



Orders only call TOLL-FREE 1-800-222-2298 

for technical information call (414)-639-4131 

Call for OEM and Quantity Pricing. 



OHDERSONLY OUTSIDE Wl 
1.SCI0.222-229S 
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United States 
Instrument Rentals, Inc. 

A U.S. Leasing Company 



19HH Campu.s Drive 
S;in MaiLU, CA 94403 



Call for Special Prices and 

Free Catalog 
800-824-2873 



Hitachi Denshi America, Ltd. 



IFLUKEI 



SCOPES 



Iwatsu 

• All VA models in stock 

• 2-5 year warranties 

• 20-250 MHz 

Model 5702— J 535 
5705— S 899 
5710— SI 245 
5^11— S1695 
7506— S 749 



Hitachi 

• All 20 models in stock 

• 2-3 year warranties 

• 20- 100 MHz 

Model 222-$ 599 

1050— J1299 

509-S1199 

VC6041— S5499 

422— S 699 

1100— S 2 490 

650-S 930 




Hitachi V-209 



^^^'■^ l-'si S9i5 

Hitachi V-209 

Portabk- Dual Trace Scope 

• DC:-20 MHz 

• Battery Operated 

• 3 -Way Power Supply 

• Lightweight 

• High Sensitivity and 
Fast Sweep Timer 



DIGITAL MULTIMETERS 



Beckman 

• All 300, HD, and circiiitmate series 

• All accessories in stock 



HD 100—* 169 
HDIIO— S189 
HD 130-1 2 39 
HD140— 1259 
300-1120 
310-1145 



320-il79 
330— S 2 19 
350— S229 
360— S289 
4410—1239 



Fluke 

• A lit orange • Analog display 

• Touchhold function 

• 0,3% accuracy 'Heavy duty 

Model 73— J 85 8010A— S279 

75-i 99 8012A-i359 

21-S 99 8020B— $199 

23— SI 45 8022B— SI54 

25— *299 8024B— 1249 

27— (259 8050A— J389 



-^$114 



List S129 

Fluke 77 

Analog/Digital Multimeter 




COUNTERS— DIGITAL THERMOMETERS— PLOTTERS 



MANY MODELS AVAILABLE — CALL 800-824-2873 

Example: Fluke 1900 Counter Sale $389-50 

Battery and BCD Data Options Available 



Used Test Equipment, too!— Over 3,000 Models Available at 
Huge Discounts with Warranties! 



-Quantity Discounts Available 

-Dealers Welcome 

-Freight and Tax extra 

-Immediate Availability of Equipment 



Call 
800-824-2873 
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TOOL DISPOSAL 
NOTICE 



o 

LU 



o 
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< 
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TOOL KITS Your Choice of 

Attractive Vinyl Leatherette Case, 

ABS Plastic Case or 

Lightweight Aluminum Case 

(pictured) plus a Fantastic 

Assortment of Over 130 Quality 

Tools Professionals Need and 

Use Every Day!!! 

Co 




£'iM::i(/*jDn^ 



TOOL SET INCLUDES 



I Free IVlutti-Tester' 



\.l'^ AliRnrnpnH Tociis 

\Vt BurnitheJ'i 

Dccirniil/MHric ConvprjkOfl Wheel 

7 SUdp Fn-lrr Ciu^ 

Bait Pein Hammpr 4 Oa. 

Hindis. Drn'fr Biddn 44-5i'EI'|' Rrd 

hjftdk-, Or*v*f BUdTk \*^^\%'\ 6lut 

191 Hn, Dfiv*r B-I**is 

tD) Mcific Kmi Key WrcnchW 

Icepicks Schbe 

CitP Key 

Ktti' Chain with 4'W*y ScFfw«l'i^*T 

Elifctnciini- Knifr 

IrripfCtian Mlrrof 

MulTlletJlPr vmlh PnDb« A Fu*f 

iSi iNui Drivee Bljdi?t 



Oiltr 

J'tnlhghl 

4-1/2' Dijgonjj CuMmjt l^lwrr 

5-1/4^ Dia^ral CulUftfi Plwr 

10' Groove Jotni Ptier 

%AtA' Long Jsow i^n"r 

&-li''2' Long NtHC Hhpr with Ciitt^f 

Lit^m^r RrUinJng Ring Plirm 

Inlerrul R«L|ifibng Ring PNeo 

"^M- Crt^tw Punch 

l/lt" Pin Pur^h 

l^S' Pin Punch 

t" Stdinln^ Rulff' 

hitvor^ (Shirp, Sh^rp] 

f3fi"iei Rjkh<n !Scrrwrlrik?r iSloti'Philllpili 

■Ox J l.'2" Phillipv Ciip Screwdni-pc 



MtrmoitJl 

tl h 3" PhiUlfli Sc'ewdriupi 

*2 PhiHhpii Screwdnvtr— Stutihy 

■ 3«.4' PhiHeprv ScrpwdnvpT 

■l/)2' X 2" Slotted Clip SctrwTidvf* 

l/fl' ■* 4' SJotlwl S^JTwdrtutT 

l/fl- X ft- S1otl«( &crevitlnkpr 

Vlt' X 3' SlolEpidl ScifewdMVft 

IM* SlotErd ^MTTTwrfn-vct - Slubfcy 

1^4" TL 4' ^oltpd Scrpwdr*v<T 

^W -^h" SklllHl ScHMtJrlVtV 

t7] JlFWtln^ 5trrrtdJii.pf» 
PhiUhpv A Skuird ScipwiJJftJrr 
Satdrr Aid, Fork and Hodk 
Sokjrr eiuih 



Sflklcr -n KjII Tufef 

SDh^r Sucrkrf 

Sokfer lion HoWcr 

lia'12171.'', 1CV35W SoldprmK Iroh 

SjwmgTool, Pull 

Spfin^ Tool. PutK 

JlPt. l/4'Df)veS«l(cl5p[ 

1^4 " Drive Fingenup Eatchrt 

i;>B9 Aiwftcd RpT^nifig. PTIei Tip^ 

Rf^rrw Achcin Tv^'KHn 

Wire Cnntpcn'Scrippcf 

Wife Strippc-^'CuCtcr 

4)' Adpuitdble H^rcnch 

fl' Ad^u^u^lc Wrench 

IB) iRjiilion Wrenchpi 



:^J 



For Orders of 5 or more sets call Toll Free 800-423-2567 for quantity 

discount prices! 



Q!v 


Lo[ Wo. 


IHJrti 


Unit Price 


Amoyh E 




ei^TO 


V\iTfi LeaMifripUc GPt^ 


sw.oo 






4S570 


AES Plasl.c C.-i:;e 


SS5.&D 






62270 


Aluminum Caae 


S65 00 






4^470 


130pcT4>9lSfl[ 


S159 0D 






39370 


Vinyl Lsams'iBtlo Case t Tool! 


Stiag w 






39170 


AB^PlASlit Cflna Tools 


SlWCO 






39070 


Alu^-nifiufn Cjsa 5 Tools 


S159 00 




SubloEal 




Sales Tax for CA & KY Resident 




Toldl 





Ciiy 



rj Check Or mansy order erydosAd 

Chflrgw ['1 M/C " V«a Exp, Date I j 



HARBOR FREIGHT SALVAGE CO. 

i 3491 Mission Oaks Blvd., P.O. Box 6015, ^ 

Camorllio, CA 93011-6015 

PHONE TOLL FREE 800-423-2567 



Kenwood 



OVERALL 
PRICE 



EASE 

OF use 



INSTRUCTION 
MANUAL 



PRICE/ 

/VALUE 




clean, uncluttered appearance. 
There is a 16-key DTMF pad, an on/ 
OFF switch, a squeich control, and 
a rocker switch that allows you to 
choose between using the 21-posi- 
tion rotary switch to select a fre- 
quency previously stored in the 
7930's memory, and using the key- 
pad to enter the desired frequen- 
cy. In addition, there are six 
pushbuttons that allow you to: 

• Reverse transmit and receive 
frequencies. 

• Activate the tone for repeaters 
that use tone access. 

• Select high or low power. 

• Select carrier- or time-operated 
scanning. In carrier scanning, the 
/930 scans through the frequen- 
cies you have previously stored in 
memory. As soon as it finds a chan- 
nel with a carrier, it stops and al- 
lows you to hear what's going on. 
It remains on that channel until the 
carrier disappears, at which time it 
continues scanning. In time-oper- 
ated scanning, the 7930 again 
stops on each channel it finds with 
a carrier, but remains there for 
only about five seconds before 
moving on. 

• Select the alert function. The 
7930 allows you to designate one 
channel as an alert channel. When 
scanning, the 7930 checks that 
channel every five seconds, and 
remains there when a carrier is 
present. 

• Select priority mode. That 
switch gives you a quick way of 
forcing the 7930 to lock in your 
priority channel. 

The 7930's front panel is com- 
pleted by a green LCD (tiquid 
Crystal Display) that gives a digital 
display of the currently selected 
frequency. In addition, the LCD 
shows whether a repeater's input 
is up or down, whether the trans- 
ceiver is in reverse or priority 
modes, and whether the station 



THAT IS OUT OF THIS WORLD 




> *H !lTl 



*389' 



MODEL 2000 20MHz 
»UAL TRACE 



J^ » ^ 



«549 

MODEL 3500 35MHz 
DUAL TRACE DELAYED SWEEP 



.AT A DOWN TO EARTH PRICE 



At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
techinician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 

MODEL 2000 has a 20 MHz ^HI^P^^H MODEL 3500 features a 35 

bandwidth and 20 calibrated ^^li^^^^^^H MHz bandwidth and exceptional 

sweeps rancjing from .2s to. ^s. ^H^V19^i^,^^| 1mV/DIV sensitivity. Delayed 

A convenient built-in component ^^BykSJ^^^^H sweep and variable holdoff allow 

tester provides additional ^^MHHMH^^I stable viewing of complex 

diagnostic piower. m|gg||gg||m waveforms. 
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ORDER TOLL FREE 
800-538-5000 
800-662-6279 (ca) 



JDR INSTRUMENTS 

1224 South Bascom Avenue 
San Jose, California 95128 (408) 995-5430 



COPYRIGHT 19SS JDR IMSTRUMENTS EARTH PHOTO COURTESY OF NASA 
THE JDR INSTBUWENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES. 



you are listening to is on frequen- 
cy. Completing the display is a red 
and yellow LED bargraph that indi- 
cates signal strength when receiv- 
ing and power output when 
transmitting. 

The 7930's frequency coverage 
has been extended above and be- 
low the strict 144-148 MHz amateur 
band to cover the Military 
/Affiliated Radio Service (MARS), 
located at 142-148.995 MHz. That 
means that the transceiver can also 
be used with the Civil Air Patrol, 



with which many amateurs are as- 
sociated. 

A compact unit, the 7930 mea- 
sures 6% X 21/2 X SMfe inches, and 
weighs about four pounds. The 
microprocessor-controlled unit 
features frequency synthesized 
tuning. Note that though you 
might expect spurious signals gen- 
erated by the microprocessor cir- 
cuit to be a problem, no "birdies" 
were observed during our tests of 
the 7930. 

The 7930 has an impressive set of 




VIDEO MULTIPLEXER 

SIMPLIFY DISTRIBUTION SYSTEMS 



^ 



OUT 



MtELuTC ncaivf rt 



^ 



6l 






TOACO'tlOMl TVs 



CtM/HNfl PfUS H2V 



E 



JtNTENNA {\t^ 



3 



C3ffiBi 



? 



TUMIN& 

SAT RECEiVDl . . .UHF ft 

VCR UHF 37 



Q^ 



TYPICAL HOME SYSTEM 

In this system any TV can connect to the satellite receiver by 
simply tuning to UHF channel 25. The VCR can be viewed on 
UHF channel 37. All over-the-air stations can still be received 
on their normal channel numbers. The VCR can record from 
Che satellite receiver by simply tuning to channel 25. 
Note: A CHANNEL PLUS H2V comes pretuned to channels 
25 and 37. The user can easily change these assignments to 
any channel between 14 and 62. 



• Combine many video soorces on one wire 

• Channel Plus is a frequency-agile modulator with 
built-in combiner — no filters or traps needed. 

• Channel Plus uses UHF to avoid adjacent channel 
interference. 

• Channel Plus improves picture S. sound quality by 
using the direct video & audio outputs from VCRs, 
TVROs, cameras, etc, 

• Channel Plus systems may be expanded to add 
more video sources. 

• Watch VCR, TVRO, computer, cable box, VDP, 
camera, etc. from any TV by simply selecting its 
channel number. 



WW nnultiplex" 



technology, inc. telephone [714) B8D-5848 



251 imperial highway, fullerton, ca 92B35 



specifications. For example, its 
rated maximum output is 25 v^fatts; 
that can be reduced to 5 watts via 
the front-panel switch previously 
mentioned. Modiulation deviation 
is 5 kHz. Spurious output is rated 
at -70 db (-60 dB at the low- 
power setting). Stability of the fre- 
quency synthesized tuner is better 
than 15 ppm over a temperature 
range of -20°C to +50X. 

Turning to the receiver section, 
sensitivity is rated at 0.25 |iV for 12 
dB SINAD. Squelch threshold is 
specified as 0.6 p.V or less. Spu- 
rious rejection is -70 dB. Selec- 
tivity is 12 kHz miinimum at - 6 dB 
and 24 kHz maximum at -60 db. 
The audio output is 2 watts into an 
8-ohm load. 

In the presence of high levels of 
external RF, the 7930 has one po- 
tential problem: front-end over- 
load. The transceiver is as free 
from intermodulation distortion 
as any other on the market, but in 
the presence of h igh levels of RF, a 
common occurrence in many 
parts of the country, the receiver 
could be completely blanked out. 
Kenwood may want to consider 
adding more interna! shielding to 
the unit, as well as sharper band- 
stop filtering, to help prevent that 
problem. 

Our other main complaint with 
the transceiver is not with the 
transceiver itself; it's the lack of 
technical detail in the documenta- 
tion. That is a far cry from the days 
when complete information al- 
ways came with such transceivers, 
including detailecJ servicing infor- 
mation. Few rigs today, including 
the 7930, come wi th such informa- 
tion. Instead, the manufacturer 
prefers that you box the unit up 
and return it to the factory for re- 
pair. 

However, the material that is in- 
cluded in the the documentation 
does give a good explanation of 
how to set up the transceiver, and 
how to take advantage of its many 
fine features. 

The Kenwood 7930 should 
provide you with years of good ser- 
vice, whether used as a base or 
mobile rig. The 7930 lists for 
$359.95; for more information, 
contact Kenwood Communica- 
tions, 1111 West Walnut, Compton, 
CA 90220. R-E 

contin ued on page 42 
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^-^ MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

GontempoiHiy 
HectiDmcs Senes 



The fast, easy and low cost way to 

meet the challenges of today's 

electronic innovations, A unique 

learning series that's as Innovative as 

the circuitry It explains, as 

fascinating as the experiments you 

build and explore. 

From digital logic to tlie latest 
32-bit microprocessor, the McGraw- 
Hil! Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and hvely learning 
experience... a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 

With your Tinl 
modutCi you 
get this 
solderjtss 
brcadboardJTig 
system, You'lJ 
use it through- 
out ihr series to 
build elec- 
tronic circuits 
and bring 
concepts 
to lift. 



experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 





Perform 
Experiments 
in Contemporary Electronics 

Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential exE>erience 
. . .dynamic, hands-on 
demonstrations of 
theory in practice . . . 
will help you master 
principles that apply all 
the way up to tomorrow's 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested In Electronics 

The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest. . .if you're a teacher who 



wants 
an update in con- 
temporary circuits ... a 
manager or supervisor in an electronics 
plant. . .a doctor, an en^eer, a chemist 
who fmds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 
most convenient, 
probably least 
_ , expensive way to 
JJJ** do it . And the 
^^J^ only one that gives 
you hands-on 
experience. 

15-Day No-Risk Trial 

To order your first module with- 
out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. ' 




McGraw-Hill 



O 

o 

-I 
o 

IX 



Ci i^^ Continuing Educalion Center [^ 



3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Vidicraft CCU-120 

Commercial Cutter 

and Event Timer 



Now you can automatically 

edit commercials out of 

your VCR recordings! 



9 m -■■■■* • • • 

• ■ - ■■■■ • ■ ■: 
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Self-serve 
servicing 



The more time you spend having 
your computer serviced, the less 
time you have to use it, And that 
costs you money 

With a basic knowledge of electronics 
and the help of Sams service data, you 
can service your computer yourself. 

For in-depth computer analysis and 
repair, choose Sams COMPUTE liFACTS"^" 
They're similar to Sams PHOTOFACT® 
television service data and provide detailed 
schematics and parts data for even your 
most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams Trouble- 
shooting & Repair Guides. They provide a 
"problem-solution" approach to ser\'icing 
with flowcharts explaining each proce- 
dure step-hy-step. 

Together they make computer servicing 
quick and easy. And that saves you money. 

Help yourself to Sams service data, 
available at Sams dealers everywhere. Or 
to order direct, call our toll-free number 



Commodore™ 64 Ifoubkshooting 

& Repair Guide, No. 22363, $18.95 
IBM® PC Troubleshooting & Repair 

Guide, No. 22358, $18.95 
Apple® 1! Plus/He Troubleshooting 

& Repair Guide. No. 22353. $19-95 " 
Commodore 1541 Disk Drive 

Jfoublesbootitig & Repair Guide, 

No. 22470, $19.95 
Over 30 COMPUTERFACTS available for 
Apple, ATARif Commodore, Epson® 
Hitachif IBM, Osbornef Panasonic? 
Rana Elite, Sanyo® Texas Instruments 
and Zenith® Ask your Sams dealer for 
details. 

800428-SAMS 

Ask for Operator l67. 

In Indiana, call 317-298-5566 



SfiMS. 



Howard W. Sams & Co., Inc. 

A Subsidiary of Macmillan, Inc. 

4300 West 62nd Street 
Indianapolis, IN 46268 
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DID YOU EVER WISH THAT THERE WAS 

some way to edit commercials out 
of what you tape? Of course if you 
are watching what you tape, you 
can always manually stop and start 
your VCR. However, if you're 
watching something else, or if 
you're away and letting your timer 
do the work, then you get the 
commercials along with the pro- 
gram material. But not if you use 
the CCU-120 commercial cutter 
and event timer from Vidicraft 
(0704 S.W. Bancroft St. Portland, 
Oregon 97201). 

The CCU-120 receives video and 
audio signals from your VCR and 
analyzes them so that it can identi- 
fy commercials. When it spots 
what it thinks is a commercial, it 
does not stop your recorder. In- 
stead, it waits until the commercial 
ends, rewinds the tape to where 
the beginning of the commercial 
and then resumes recording. That 
way, you don't lose any material if 
the commercial cutter decides 
that what it thought was a commer- 
cial turns out not to be. 

Determining what is a commer- 
cial and what is programming ma- 
terial can be difficult, because the 
TV signal looks the same for each. 
To make its determination, the 
CCU-120 looks for fades to black, 
audio fades, time between fades, 
scene changes, etc. Unfor- 
tunately, it is possible for the 
CCU-120 to mistake commercials 
for program segments, and to mis- 
take program segments for com- 
mercials. (Devising a commercial 
"detection" scheme that works 
100% of the time is by far the most 
difficult part of designing an effec- 
tive commercial cutter. To date, no 
manufacturer has come up with a 
foolproof scheme.) 

For example, if you try to delete 
the commercials from a news 
broadcast, you might be disap- 
pointed by the results. That's be- 
cause news programs are typically 
made up of many segments, some 
of which will be deleted because 
they look like commercials to the 
CCU-120. Other programs with 
scene changes that look like com- 
mercials would be affected sim- 
ilarly. But a built-in "safety" feature 
limits program loss in those cases 
to two minutes. 

It's also possible that the 
CCU-120 won't recognize a com- 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 

at home or in your shop 

with exclusive videotaped 

demonstrations 



Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three- Way 
Self-Teaching Program 

In one integrated program, NRI 
gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 3 2- page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How-To" Videotape 

Your NRI Action Videocassette uses 
every modem communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 
. . . including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus IVaining On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and W 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. AH are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination forNRI's VCR Pro- 
fessional Certificate. 



Covers Beta and VHS 
systems with actual 
instruction on 
videotape. 




The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school ! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 

. . . 15-Day No-Risk 

Examination 

Send today for the new NRI Self- 
Study Course in VCR Servicing for 



Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 

This complete VCR training course 
with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 
_3939 Wisconsin AvcniieWashin|ton. DC 20016__ __ 



\^ |-( V I Gfit me started in profitable 
J. Lu\J ( VCR servicing. Rush me my 
NRI self-study course in VCR Servicing for 
Professionals. I understand 1 may return it for 
a full refund within 15 days if not completely 
satisfied. 

PLEASE SPECIFY TAPE FORMAT DESIRED D VHS 
Name (pieast fmnl) 

Corapany 






NRI TVaining For Professionals 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 
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Enclosed is mj D check D moKy order for S 179,95 (D.C. residents add 6S lax) Make check payable to NRI 
Charge to D VISA D MasterCard . 
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mercial, depending on how the 
transition from program material is 
made. In general, the commercial 
cutter works well with network 
broadcasts, which are usually well 
produced. However, sloppy transi- 
tions, which occur from time to 
time in local broadcasts, will give 
the commercial cutter trouble. 

As we mentioned previously, 
the CCU-120 positively identifies a 
commercial only after it's com- 
pleted. That helps to avoid cutting 
out large segments of program 
material. The disadvantage of that 
method is that while your VCR is 
rewinding the tape to where the 
commercial began, you can miss 
some program material. The 
length of rewind time can run from 
about 8 to 18 seconds, depending 
on the VCR used. 

Controlling your VCR 

The CCU-120 uses an infrared 
emitter to control the VCR func- 
tions. The emitter is attached in 
front of your VCR's IR sensor using 
a self-adhesive Velcro fastener. 
Since different VCR's need to see 




different kinds of signals from a 
remote controller, the CCU-120 
must be set up to work with that 
particular VCR. If your wireless re- 
mote can access the record, back- 
scan, PLAY, PAUSE, and stop 
functions of your VCR, then it is 
likely that there is a version of the 
commercial cutter made for it. For 
example, the unit we had could be 
used with several VCR models 
from Sony, Panasonic, RCA, Mag- 
navQx, G-E, Hitachi, Canon, and 
Quasar. 

Besides being a commercial cut- 
ter, the CCU-120 is a 15-event, 9- 
week timer. The timer is easy to 



use, and is more versatile than 
most VCR timers. For example, it 
has daily, weekly, and weekday 
event options. 

As you might have guessed, the 
commercial cutter is micro- 
processor controlled. Two Z80's 
are used; one runs the cutter rou- 
tines, real-time clock, and handles 
the user interfaces, and the other 
takes care of the infrared interface 
with your VCR, The software for 
the two Z80's is held in four 2732 
EPROM's. If you buy a new VCR 
model, Vidicraft can change the 
appropriate EPROM's for a small 
fee. 

If you dislike commercials so 
much that you don't mind losing a 
bit of program material here and 
there, then the CCU-120 is for you. 
Even if you don't want to cut com- 
mercials from everything you tape, 
you'll still like the CCU-120's 
timer — it's one of the best we've 
seen. You might even be tempted 
to buy a VCR with fewer timer fea- 
tures; the money you'd save 
would help take the bite out of the 
CCU-120's $470 list price, R-E 
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INSERTION 
FORCE 
SOCKETS - 



cam aclualed. (rue ^ero 
insertion - lir> plated solder 
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Build Circuits Faster 
and Easier Witti Our $20 
Soiderless Breadboard 




Introducing the plug-in world of AP 
Produci's versatile, low cost breadboards. 

Now you can design, build and test 
prototype circuits Just like the profes- 
sionals. . . and mai<e changes in seconds. 
No messy soldering or desoidering. No 
more twisted leads or damaged 
devices. 

With our ACE 109 and 118 blue bread- 
boards, you simply plug in components 
and interconnect them with ordinary 
hook-up wire. All sizes of DIPs and other 
discrete components up to 22 gauge 
lead diameters snap right info the 
0.1"x0.1" matrix of the soiderless tie 
points... anywhere on the layout You 
don't need expensive sockets or spe- 
cial tools. Buses of spring clip terminals 
form a distribution network for power, 
ground and clock lines. 

AP Products 100 series breadboards 
give you ail the functions and flexibility 
of more expensive circuit evaluators. 
The spring terminals have mechanic- 
ally independent contact fingers to 



accommodate most DIPs and discrete 
components 

The ACE 109 has two terminals for 
separate voltages plus a ground con- 
nection. The larger ACE 118 offers the 
same three terminals, plus an addi- 
tional terminal which can be used for 
clocking or another voltage. The back- 
plates are heavy steel to keep the 
boards stationary. 




...and do even 
more with our 
$40 breadboard 




A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway 

P.O. Box 540 

Mentor, Ohio 44060 

800-321-9668 

(Ohio, 216/354-2101) y' 

/ 



Don't wait, These low prices won't last forever, 
See your local AP Products dealer today, or 
send for alistofdealersln your area. • 
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New Ideas 



A versatile, low-cost logic probe 
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THE LOW-COST LOGIC PROBE PRE- 

sented here is a must for anyone 
who experiments with digital cir- 
cuits and whose budget can't tol- 
erate a $35.00 logic probe in a 
fancy case. This circuit uses popu- 
lar components, provides utility 
that rivals that of commercial units 
and, best of all, costs as little as 
$6.00 to build. The complete cir- 
cuit is shown in Fig. 1-a. 

How it works 

Diode D1 is included for protec- 
tion against reversed-polarity in- 
puts. A logic-low input causes 
LED1 to light, and a logic-high in- 
put causes LED2 to light. The 555 
acts as a pulse catcher; when 
PULSE switch S2 is open, LED3 
lights up for about one second 
each time a pulse is detected. Re- 
sistor R4 and capacitor C2 deter- 
mine the "on" time of LED3. To 
change that time, figure that for 
each 10 (xF of capacitance, the LED 
will light for about 1 second. The 



table shown in Fig. 1-6 gives "on" 
times for several values of C2. Just 
remember that you don't want 
LED3 to stay on too long, or you 
might miss pulses. 

Construction is not critical. If 
you wish you can wire the circuit 
on a piece of perfboard using ei- 
ther point-to-point or wire-wrap 
techniques. 

You may want to use different 
colored LED's for LED1, LED2, and 
LED3 — say green, red, and yellow. 
The green LED will indicate a logic 
low, the red LED a logic high, and 
the yellow LED a pulse. If you don't 
have a 74L04 handy, you can use a 
74L0O as an inverter by tying both 
inputs from one gate together, as 
shown in Fig. 1-c. 

How to use it 

Connect the -hs-volt and 
GROUND terminals to the corre- 
sponding points in the circuit un- 
der test. Then attach the logic 
INPUT terminal to the point you 
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NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

Ali published entries, upon publication, wiil 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333 — The 
Rapid Assernbiy Circuit Board Holder, hawing 
a retail price of $39.95. II features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radlo-Eiectfonics iviagaiine the right to 
publish my Idea and to subsequently re- 
publish my Idea in collectioris or compilations 
of reprints of similar articles. I declare that the 
attached idea Is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this materiaf has 
not t>een previously pubiished. 



Titfe of fdea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea afong with this coupon 
to: New Ideas Radlo-Eiectronics, 
200 Park Ave. South, 
New York, NY 10003 



Zip 



l.-MJL»m iB .W^. ' 



FIG, 1 



wish to monitor via a probe (such 
as a spare VOM probe) and close 
READ switch SI, Either LED1 or LED2 
will light to indicate the state of 
that point. Switch S2, pulse, 
should be open to use the pulse- 
catcher; closing it sends the 555 
into a reset state, which forces the 
output low and turns off LED3. 

The circuit was designed to 
work with TTL signals. It will prob- 
ably work with CMOS, but it may 
load the circuit under test. Also, 
the 74L04 will only work with a 5- 
volt circuit. ^-Stan Stepnowski III 
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Electricih" ;ind water don't mix. At 
least not in our I iea\y Duty nijjital 
Multimeter. Because these Oops 
pRiof insliKoients are [iroteetod 
!)>■ a system of seals to eiisiu'o 
contain i nation-free dependabilit>" 
in even the cntddiest conditions. 

Other al)use-pnx)f featnres 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter In fact, eveiy 
one of our Oops Proof multi- 
meters will snivive a dnip from 
ten feet onto a concrete surface! 



.Ml the Ileaw Du(v series 
meters measure up to UHX) \olts 
.AC and 1.^00 volts DO. with full 
overload protection to those 
maximuin \oltaiies even on the 
kwest ranjie settings, iVerkuul 
circuittv also provides transieni 
protection to (iK\" on all voltaj*e 
ranges and np to (itX> volts on all 
resistance ranges. 

We also invented a unique, 
long-life nitaiy switch for our 
Digital Multiuieters, \ou can actu- 
al Iv feel the difference just by 



rdfaliiig Ifie function selecfoi knob 

You'll find Ihesi' leatures in 
a full line of Heavy Dutv DMMs 
(hat offer a I' ■ digit rt'adout, 
(I(1,^",> \'IH' accnrac\-. a l()-<inip 
current range, a 2(10i)-hour batten 
life, diode test, true kMS anti lem- 
[lerature nieasuremeul. .Ml thisautl 
a no-queslioiis. one-year warranly. 

\nirilwant to tiy one out, 
of course, so tlmp into 
your nearest elec- 
tronics distributor - 
anil drop one. 



Our lips are sealed. 
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QUALITY SPECIALS 



INSTANT COLOR 
HARD COPY 



i*ts 



Everything you need to ttegEn 
lakFng plc1ure» hmmediatvly .„ 



COMPLETE 
SYSTEM 



$339"° 

DELUXE 46 CHANNEL 
CABLE TV CONVERTER 




With Fine Tuning Dial 
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$24.95 
NEW DIGITAL SCALE 



Lab accumcy jit an 
everyday price 
...reads 1 gram or.1 oe. 
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Best Value $74.95 




EXTRA STATIONS 
FROM YOUR STEREO 
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CORPORATION 

720 E. Industrial Pajk Or,, Manchester, NH M103 
PHOWe OflOEflS tVfLCOWf fft53>«4-S035 

FREE CATALOG OF NEW DEVICES 
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TUBES 

iiM andlC's 

FAST OELIVEHY 
LOWEST PRICES 

callTollFree|flDD|221-9B02 
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3-400Z 
3-SOOZ 
572B 

811A 

61468 

M2057 

B950 

807 

6550A 

4CX250B 

GDJ8 

6B83B 



585.00 

B5.00 

55.00 

12.00 

8.75 

15.00 

11.50 

5.75 

7.75 

EO.0O 

2.75 

8.25 



6122 St 10.00 
MRF450 12.95 

MRF454 
MBF455 
MRF492 
6LF6 



6JS6C 

6KD6 
6MJ6 
8417 
7360 
6CA7 



18.95 
14.95 
19.95 
8.26 
7.48 
8.Z6 
8.38 
8.38 
13.95 
5.55 
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TRANSLETERONIC INC. 



Bo« R 13B5 39lti Street. BiQoklyn. NY 11 ?ta 

Tel 7 18-633 2800Watls Line BOO 321 -SBOJ 

FAXH7181633«75 



New 
Products 
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VIDEO SYSTEM, the Canovision 8, 
is a lightweight, three-piece 8mm 
home video system. The compo- 
nents include a three-pound, five- 
ounce model VC-200A color video 
camera; a four-pound, one-ounce 
model VR-f 70 four-head 8mm vid- 
eotape recorder; and a model VT- 
E10 four-program 14-day tuner/ 
timer. The recorder and the cam- 
era can be used with other Canon 
video cameras and recorders. 

The model VC-200A is a full- 
function video camera with anf/1.2 
lens with 8.5-51mm {6X) two- 
speed power zoom control and 
macro feature for focusing as close 
as Mb ". The picture tube gives bet- 
ter than 270 lines horizontal reso- 
lution. Low-light performance is 
20 lux, exposure is completely au- 
tomatic, and there is a backlight 
control. The model VC-IOOA has a 
suggested price of $1,000.00. 



The model VR-E10 recorder can 
record up to 90 minutes with Can- 
on P6-90 tape. When it is used with 
a battery, the recording time is ei- 
ther 85 or 45 minutes, depending 
on the battery type. Four video 
heads ensure flicker-free freeze- 
frame operation, and an FM audio 
system provide a high signal-to- 
noise ratio and 30-14, OOOHz fre- 
quency response. The model VR- 
E10 has a suggested price of 
$900.00. 

The model VT-E10 tuner/timer 
has a 105-channel potential, with 
pushbuttons for selecting any 14 
channels. It can be programmed 
to record up to four different pro- 
grams on the same or different 
channels over a 14-day period. The 
model VT-E10 has a suggested 
price of $300.00.— Canon USA, 
inc., One Canon Plaza, Lake Suc- 
cess, NY 11042. 



DOWNCONVERSION RECEIVERS, 

model UST5000, model UST6000, 
and model fST 7000 (shown), use 
advanced block-downconversion 
technology to provide more stable 
satellite-TV picture reception and 
to allow several users, under one 
roof, to access various TV pro- 
grams independently from one 
common dish. 



The model UST 5000 incorpo- 
rates a touch-control front panel 
with LED channel display, adjusta- 
ble audio, channel up and down, 
fine-tuning skew adjustment, po- 
larity control, and vertical and 
horizontal polarity indicators. The 
unit's slow-and-fast scan features 
allow users to peruse the variety of 
programming available when mov- 
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Quick... 
who makes the scopes 
at out-tech the competition? 




Now... up to 150 MHz 
Compare these features and performance specifications. 




^BMESSm 



Dual S*® 
independent 

Timebase' 







B EXr.TRI6 



HORIZONTAL, 

■V-MODEDISP 
UNRELATED SIGNALS 

SOR-TOUCH.UT 
CONTROLS 

1 500, <V CASCADE 
SENSITIVITY 

CHANNEL 1 BUFFERED 
OUTPUT 



Five times more 

sensitive than 

most competitors. 



Four vertical inputs 
with 8-trace display 

Compare al! ot the features and performance benefits 
with any scopes in their price range. See your locol 
stocking distributor or contact B&K-PRECISION. 



^[J^^^^^ 



'toton-1570A 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street • Chicogo, Illinois 60635 • 31 2 S89-9087 

lnlgmii)ianlS<iles.M60W.Conk]iK13.. Ctiicogo. IL BXii 
Conodiiin Sales, Ante Eloctnntcs. Ontorte 
South and Ontral American Sates, Etnpita Exportets, Ploinvie^ W t1S03 



SS-5705, THE ALL-NEW 3-INPUT 6-TRACE 
40 MHz OSCILLOSCOPE FROM IWATSU 
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■ H and V axes accurate to within ±2 % 

■ CRT with 12 kV accelerating voltage for bright traces 

■ Three input channels, six traces: an enlarged delayed 
sweep waveform can be displayed for each channel for a 
total of 6 simultaneous traces. Each channel has its own 
position control. 

■ Maximum delay jitter of 1/20,000 

■ Fastest sweep rate of 1 ns/div 

■ Jitterless circuitry for stable high frequency signals 
observation. 

■ High sensitivity: 1 mV/dIv 

■ cm signal output: 50 mV/div {Into 50 Q] 

■ High-stability calibrator with frequency and voltage 
accurate to within ±1 %. 

■ Stable observation of video signals possible 

■ Traces do not shift when the attenuator is switched 

■ Pushbutton controls for easier operability and improved 
reltabllity. 

■ Accuracy guaranteed in temperatures ranging from 10 to 
35°C (50 to 95°F). 

■ Variable holdoff for triggering when observing complicated 
waveforms. 

■ FIX triggering 
> Beam finder 



■ Frequency response extends 
beyond 40 MHz rating 



■ Superb trigger sensitivity 

freezes even low level signals. 



r- 



- 










7 

M 1 


















N, 













J 








A 












I 










\ 










\ 








J 












\ 










\ 








Dk lb 


JK P 


u Id 


M fi 


« tat 


K in 


K 1 


<* iM 


19W W 



P:neOuEKCV4Hil 



FflCfiuEhCviMj) 



I Single sweep: essential if vi/aveforms are to be 

photographed. 
I Trace rotation control allows compensation for inclination 

of traces due to terrestrial magnetism. 
I Two probes provided as standard accessories; both 

switchable between 10:1 and 1:1. 

I Wide range of optional extras for more diverse applications. 
I Compact and lightweight: 2S2Wx 152H x 403D min 

(1 1 -1 /8" X 6" X 1 5-7/8"), 7.2 icg (1 5.9 lbs). 



'iVMDLTBtJ 



<f>} 



ivyvvreu insxfiljmenxs inc:. 

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201 ) 935-5220 TLX: 7109890255 
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ing from one channel to another 
or one satellite to another. It is 
priced at $349.00. 

The model L/SVfiOOO adds sever- 
al features to the model U ST 5000. 
An Infrared handheld remote con- 
trol offers users the convenience 
of moving from one channel to an- 
other at the touch of a button. Po- 
larity and power controls are also 
included in the handheld unit. The 
receiver is highlighted by ex- 
panded audio controls, and the 
V57" 6000 can handle stereo (matrix 
and discrete formats) as well as 
mono. The UST 6000 is priced at 
$599.00. 



,r-j -r=. 
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The model UST 7000 adds more 
features to the model UST 6000. 
The handheld infrared remote unit 
has a built-in programmable dish 
control that accommodates up to 
81 different satellite positions. The 
programming controls include 
pre-programmed polarity. The 
unit is also equipped with ex- 
panded audio capabilities that in- 
clude both narrow and wide audio 
formats and Dynamic Noise Re- 
duction (DNR). Two LED displays 
provide readouts, that indicate 
which audio frequency is currently 
being received. Also included is an 
LED satellite position and clock in- 
dicator, along with an LED level in- 
dicator that illustrates (by the 
number of lights illuminated) the 
strength of the incoming satellite 
signal. The UST 7000 is priced at 
$999.00.— Uniden, 15161 Triton 
Lane, Huntington Beach, CA 
92649. 

OSCILLOSCOPE, model 9060, fea- 
tures three DC to 60 MHz vertical 
amplifiers. Up to 1 mV/division 
sensitivity at 20-MHz bandwidth 
maybeobtained with the x5mag- 
nifter switch on. The horizontal 
time base ranges from 0.5 sec./div. 
to 50 ns/div., and there is an xlO 
magnifier switch to extend the 
range to 5 ns/div. A six-inch rec- 
tangular CRT provides brighter 
traces, and an internal illuminated 




and low-battery indicators. The 
DMM has true RMS AC capability. 
29 ranges are optimized for tele- 
communications testing: 200 mV 
to 1000 voits DC (5 ranges), 200 mV 
to 750 volts AC (5 ranges), -60 to 
+ 20 dB (3 ranges), 200 ohms to 20 
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graticule that provides an easily- 
read, parallax-free display. 

The model 9060 is priced at 
$1,195.00.— Beckman Industrial 
Corporation, 630 Puente Street, 
Brea, CA 92621. 

DIGITAL MULTIMETER, model 
467-2T, is specifically designed for 
telecommunications servicing. It 
is a 31/2-digit instrument with di- 
rect-reading dB ranges. It also has 
a built-in 1004 Hz tone generator 
for line checking and signal trac- 
ing. 

The model 467-27 has Simpson's 
Digalog"' (digital and analog) LCD 
readout with pulse, continuity. 







% 








i i 
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megohms (6 ranges, 3 low power), 
200 fj.A to 2000 mA AC current (5 
ranges), 200 julA to 2000 mA DC cur- 
rent (5 ranges). 

Other functions include audi- 
ble/visual continuity indications, 
logic-level detection up to 35 volts, 
diode test, and differential peak 
hold, A single 9-volt battery 
provides up to 100 hours of contin- 
uous operation. The model 467-2T 
is priced at $350,00. — Simpson 
Electric Company, 853 Dundee 
Ave., Elgin, IL 60120. R-E 



Does the price of a satellite earth station seem out of this world 



Now, Tfiere's a Low-Cost, You-Can-E)o-lt Alternative . 
Build A Personal Earth Station For Worldwide 
Satellite TV Reception— 2nd Edition 

Fed up with the limited viewing options offered by your 
Ichcal TV stations? Tifed of paying increasingly highor cable TV 
rates — and getting less programming for your viewing buck? 
Mow you can have an affordable, practical alternative — build 
it yourself with the help of this completely updated, revised, 
and expanded sourcel>o<3k on home satellite TV. 

In it you'll find: 




384 pages/250 illustrations 
Book No. 1909H 



• a thorough, in-depth explanation of how satellite TV operates. 

• an all-new, state-ol-lhe-art look at the latest ihnovations in earth station compohents 
and eQuipment. including a listing of manufacturers and suppliers — even where to find 
surplus components! 

• detailed step-by-step instructions on everything from selecting the best components 
- - . choosing your site . . . assembling your station . . . troubleshooting and eliminating 
interference . . locating and tuning inoh specific satellites . . . and more! 

• Plus, innumerable tips and shortcuts designed to save you tiolh time and money 
. . . and protect you from getting "ripped-oE " 

For Free Trial Copy, Mail This Ad Today to: TAB BOOKS Inc. 
P.O. Box 40. Blue Ridge Summit, PA 17214. 

Or Call Toil-Free 800-233-1128 

(In PA, AK. or HI call direct 717-794-2191) 
For absolute privacy when paying by VISA or MasterCard, use our toll-free number. 

■ ^ ^ ^ ^ ^ ^ ■■ ■■ Ml ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ Hi ^ ^ ^ ^ ■ 

n Send me Build a Personal Eanh Station for Worldwide Satellite TV Reception— 2nd Edition, (1 909H) 
for a 15-day, no-risk examination. I will either keep it and send just $21.95 (plus stripping and 
handling), or I'll return it within 15 days without obligation. 

C Payment enclosed for this book (1909H), $21 .95 Special Bonus Savings— TAB pays ship- 
ping and handling on all prepaid orders— a savings of nearly S%l 

Name . . 

Address 

City/State/Zip _^ 

Foreign custome/^ must pay in advajKe In U.S. currarK^ and tstid S2 par book for shipping and tiandling. PA residants 

add 6% safes taa. Orders subject (o credit approval. Prrces subject to change. RET-1D5 
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LOWEST PRICES 

OFF-THE-SHELF 

DIRECTLY TO YOU 



INSTRUMENTS 



CALL TOLL FREE 
FOR FAST DELIVERY 



: I • 



645-9518 



In New York State 800-832-1446 



HITACHI 35 MHz DUAL TRACE 

OSCILLOSCOPE 



Model V-355 1 *^' 

(Reg, $899.95) 
Probes included 



□i« 






• Thin, lightweight, compact • Large 
6" rectangular, internal graticule CRT 

• Autofocus 




/ 



LOGIC PROBE 

BPLP189 
($40.00 VALUE) 

With purclT.ase of 
Model V-355 




A.W. SPERRY20MHZ 

DUAL TRACE OSCILLOSCOPE 



Model 620C 

«399^ 

(Reg, S449,95) 
Probes included 



• Built-in component checker • High 
sensitivity X-Y mode • Internal 
graticule CRT 



HITACHI too MHz QUAD 
TRACE DELAYED SWEEP 
OSCILLOSCOPE 



Mode) V-1050F 

$1249°° 

[Reg. SI 980) 
Probes included 



• Large 6" rectangular CRT w/internal 
graticule • Delayed alternate and 
single sweep functions • Autofocus 



B&K 60 MHz 

TRIPLE TRACE OSCILLOSCOPE 




Model 1560 

«899^^ 

(Reg,SilSO,) 
Probes included. 

• 1 mV/div sensitivity • 22 calibrated 

• sweeps • Rectangular CRT 
w/internal graticule & scale illumination 

• Autofocus 



FORDHAM SWEEP 

FUNCTION GENERATOR 





Model FG-801 

«199»5 

(Reg. $299,95) j^ , - 

Test Leads included ' 

• 7 frequency ranges, 02 Hz to 2IVlHz 

• Accuracy to ± 5% 



FORDHAM 550 mhz 

FREQUENCY COUNTER 

Model FM-8 

«169°° 

(Reg.S249,95) 

• Completely assembled, pre- tested, 
pre- calibrated • High intensity 8-digit 
LED display 



FLUKE 3V2 DIGIT MULTIMETERS 
& VOLTMETERS 




Model 73 




569 



• Resistance, AC/DC current/ voltage 

• 6 functions including diode test 

• 0.7% DC accuracy • Current range 
to 10 A, AC/ DC 



Model 75*89 



|95 



• All features of Model 73, plus • 7 
functions including diode and 
continuity beeper • 3 current ranges - 

10A, 320 mA, 32 mA . 0.5% DC 
accuracy 

Model 77-F*1 19*® 

• All features of Ivlodel 75, plus 

."Touch-Hold" function . 0.3% DC 
accuracy 

F/^£B CAmtmf 

PHONE ORDERS ACCEPTED 



SERVICE & SHIPPING 
CHARGE SCHEDULE 
FOR ORDERS ADD 

S25-250 S450 

S251 -500 $650 

S501-750 S8.50 

$751-1,000 $12,50 

$1,001 and up ... Sl5,(X) 



Fordham 

260 Ivlotor Parkway, Hauppauge, New York 11788 
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No electronics workbench is complete without 

a variable power supply. If you're still missing that 

essential tool, here's a versatile six-output supply you'll want to build. 



A VARIABLE I'OWHR SUPPLY IS AN iiSSLN- 

tial part of any electronics workbench. U 
your workbench is lacking one, ihen this 
supply is for you I It's inexpensive, easy- 
to-build, and its more than just a power 
supply: It includes two variable, precision 
voliuge-reference outputs too! 

The power supply provides three pairs 
of complementary voltage sources. Each 
output has built-in current limiting, and 
all share a common ground. While the 
supply is designed For low- to niedium- 
cunem applications. we"ll show you how 
to increase the current capability of the 
non-precision sources to 2 amps. 

The iirst pair of voltage sources, + V^ 
and - Vi;. are independently adjustable. 
Each has a 15- volt range of adjustment 
and can supply a current of 100 ma. 

Tlie second pair, -fV,- and — V-p is 
dual-tracking: Tlie outputs, which are ad- 
justed using a single control, are equal in 
magnitude and opposite in polarity, Tlie 
adjustment range of the dual-tracking out- 
puts is the same as for the independent 
supplies. The tracking sources can also 
supply 100 ma of cturent. 

The third pair of outputs. + Vj, and 
— Vjfc is a set of precision voltage 



sources, one positive and one negative 
with respect to ground. The output of each 
is set by a lO-turn potentiometer and 
ttirns-counting dial . Those supplies have a 
somewhat wider voltage range (2.5 volts 
each), but have very low current output (4 
niA). They are intended, once calibrated, 
to be used as secondary calibration stan- 
dards, not to supply operating current to 
working circuitry. 

One of the special features of this power 
supply is that each pair of outputs is com- 
pletely independent of the others, so you 
need only build the output pairs that you 
need. For example, if you don't need the 
precision source, simply omit all compo- 
nents associated with it. (Even it' you omit 
one section, we recommend using the 
printed-circuit artwork provided; it will 
inake it easy to add the section later ) 

Circuit operation 

As you can see from Fig. 1, the power 
supply is made up of four main sections: 
The rectifier circuU is shown at the upper 
left of the diagram, the precision sources 
at the upper right, the dual-tracking sup- 
ply at the lower left, and the independent 
supplies at the lower right. 



The rectifier circuit 

The rectifier circuit supplies half-wave 
rectified DC to each section of the power 

supply. Note that the polarity of the diodes 
and capacitors for the positive supplies is 
opposite that of those for the negative 
supplies. The non-precision supplies are 
powered by the ±20-volt rectifier out- 
puts, while the precision sources get their 
raw power from the ±40-volt rectifier 
outputs. 

The independent supplies 

Zener diode D5 provides a 6.8-volt tef- 
erence to the non- inverting input of op- 
amp ICI. The inverting input will also be 
at a potential of 6.8 volts due to nomial 
op- a nip feedback. The voltage developed 
by ICl is dropped across lOK potentiome- 
ter R6. the front-panel -I-suppi-Y control 
that's used to adjust the + V,^ output volt- 
age. The output of R6, which may vary 
from 0.0 to 6.8 volts, is applied to the 
non-inverting input of op-amp 1C2. The 
gain of the op-amp may be calculated 
using the following equation: 

""EouT = E|N(R10-R11 + m2)R12 

Whh trimmer potentiometer Rll set at 
its midpoint, about 2,.'iK. the factor in 
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FIG. 1 — THE SCHEMATIC shows that the power supply ts made up of three Independent pairs of 
voltage sources, a rectifier circuit, and a metering circuit. 
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parentheses comes out to about 2.42. E|fj 
is the reference voltage dropped across 
potentiometer R6. So the output voltage 
may vary, according to the position of R6, 
fromO X 2.42 = volts to 6. 8 X 2.42 = 
16.5 volts. 

The op-amps provide current limiting, 
and series-pass transistor Q! provides cur- 
rent amplification. Transistor Q2 senses 
the output voltage, and, as part of IC2's 
feedback loop, helps compensate for vari- 
ations in load current. 

The negative independent supply is 
composed of IC3, IC4 and associated cir- 
cuitry. Its reference voltage is taken from 
D5, the same 6. 8- volt Zener used in the 
positive-output circuit. Here, however, 
the reference is applied to the inverting 
input of 1C3. Due to the ratio of R13 to 
R 14. that op-amp has a gain of - 1 , There- 
fore 1C3 has a -6.8-volt output that is 
applied to front-panel —supply control 
potentiometer R15. From that point on, 
the negative circuit operates just as the 
positive circuit does. Tiic output voltage is 
determined by multiplying the input volt- 
age by the factor [R19-H R20)/R20. Note 
that PNP series-pass transistors are used 
here, while NPN transistors are used in 
the positive supply. 

Dual-tracking supply 

The dual-tracking supplies operate in a 
manner similar to that of the independent 
supplies. A 6.8-volt reference is derived 
from Zener diode D6 and applied to the 
non-inverting input of IC5. which func- 
tions just as ICl does. Its output is 
dropped across front-panel ±Vy 
potentiometer R24. The output of R24 is 
then applied to non-inverting amplifier 
IC6. which functions just as IC2 does. 
IC7 is slaved to the output of the positive 
portion of the circuit, and thereby 
provides the tracking action that produces 
an output equal in magnitude but opposite 
in polarity. 

Precision output supplies 

Zener diode D9 establishes a 12-volt 
bias on the bases of a pair of complemen- 
tary transistors, Qll and Q12. That bias 
produces a constant I-ma cunent through 
the collector circuits of the two tran- 
sistors. The magnitude of that current may 
be adjusted by R50. The voltage de- 
veloped across R51 by that current is fed 
to the non-inverting input of IC9. which is 
used as a voltage follower (an amplifier 
with a voltage gain of + 1 ). Here IC9 also 
provides current amplification. The op- 
amps used in this circuit can provide a 
maximum current of about 4 ma. 

The non-inverting input of IC9 has an 
input impedance of at least 10 megohms, 
so very little of the 1- ma current generated 
by transistors Ql and Q2 leaks through 
that point. Of course, 1 ma through 25K 
potentiometer R51 will provide a 25-volt 
drop. As more and more of the resistance 
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FIG. 2— FRONT-PANEL LAYOUT of tfie power supply. Ttie hole-slzes for the ten-turn potentiometers 
and turn-counting dials you use may differ from those given fiere. 
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FIG. 3— REAR-PANEL LAYOUT of the power-supply. Note the small holes along trie bottom for 
adjusting the trimmer potentiometers. 



of the potentiometer is shunted to ground, 
the voltage presented to the op-amp de- 
creases proportionately and so. therefore, 
does the output voltage. For example, 
when R51 measures iOK (from the non- 
inverting input of the op-amp to ground), 
output voltage would be 0.001 ma x 
10,000 ohms = 10 voits. 



The negative precision source is quite 
similar to the positive source, except that 
NPN transistors are used for the 1-ma cur- 
rent source, and the polarity of the Zener 
diodes is reversed. Op-amp 1C8 functions 
as a voltage follower, as IC9 does in the 
positive outputcircuit. The output voltage 
is adjusted by R44, the front -panel — v,. 
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control. While R44 and RSI are specified 
as lO-tuin 25 K potcnliometcis, I OK units 
can be used if ± 10- volt outputs are suffi- 
cient. 

Metering circuits 

TTie meter circuit shown in Fig. I is 
optional. If you choose to omit all meter- 
ing, just run leads from the output pads on 
the PC board to the appropriate binding 
posts, [f you choose to include the cur- 
rent-metering circuit, understand that, 
with the switching arrangement shown, 
only one supply at a time may be used: the 
unused supplies will be disconnected 
from the binding post outputs. Although 
i2-position dual-gang switches were used 
in the prototype, you can use any switches 
with at least 6 positions and 2 gangs. On 
the other hand, you could add separate 
meters for each output circuit. 

The value of R52 will be determined by 
the meter you use for Ml, It will not be 
necessary at all if you use a meter with a 
voltage rating greater than that of the 
highest output. For the meter specified in 
the Paits List, a value of 1,8 K is adequate, 
and gives a full-scale reading of 40 volts. 

Construction 

Most components are easily obtainable 
from common sources: some hints are 
provided for those few components which 
may prove difficult to find. Tlie cabinet 
specified in the Parts List is roomy enough 
that it should allow a heftier transformer 
and output transistors to be used to in- 
crease the power supply's current-output 
capacity. 

Figures 2. 3. and 4 show the dimen- 
sions of the front, rear and bottom panels 
of the enclosure. Although hole diameters 
are provided , be sure you check the man- 
ufacturer's specifications for the dimen- 
sions of the parts you'll be using before 
drilling. The shafts for the potentiometers 
will probably be either '/s or 'A inch. Two- 
inch edge-reading meters were selected to 
give the front panel an uncluttered look. 
You can, of course, use other meters. Tire 
square hole in the back panel accommo- 
dates a rather fancy fuse holder; you may 
find it more convenient to use a standard 
round fuse holder with a 0.440- inch di- 
ameter. 

Mounting potentiometers and dials 

When buying components, be sure to 
select a dial that matches the potentiome- 
ter's shaft diameter. To inount the potenti- 
ometers and dials, refer to Fig. 5 and 
follow the procedure described below, 
adapted from insmictions prepared by 
Beckman Instruments for the Helipor 
Duodial series of potentiometers and 
turns-counting dials which were used on 
the prototype. 

• Turn the potentiometer shaft against its 
counterclockwise stop and insert the shaft 
into the shaft hole. 
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FRONT 

ALL HOLES 0.125 INCH DIAMETER 
ALL DIMENSIDNS IN INCHES 

FIG. 4— TOP VIEW of the power Supply chassis 
shows the mounting holes fof tlie PC board, 
transformer, and cabinet feet. 



10-TURN 
POTENTIOMETER 




PANEL 



DIAL ASSEMBLY 

FIG. 5— MOUhSTING A MULTI-TURN DIAL and 
potentiometer can be difficult if you don't follow 
the instructions carefully. 

• Slip a locating washer over the shaft, 
and seat the locating-washer lug in the 
small hole beneath the shaft hole. 

• With a wrench, firmly tighten the 
mounting nut into the potentiometer 
bushing. Note that the nut supplied is re- 
versible. For thick panels, use as shown in 
Fig. 5. For thin panels, reverse the nut, 

• With the locking lever in the off (up) 
position, slip the dial asseinbly over the 
potentiometer shaft. Be sure that the lug at 
the top of the locating washer seats in the 
slot behind of the dial. Also be sure that 
the whole assembly rests lightly against 
the panel. 

• Turn the dial counter-clockwise until 
the zero of the outer scale is in the center 
of the window. Now turn the dial slowly 
until the scale reads between 10 and 20 al 
the index line. Tighten the set screw until 
a very slight drag on the shaft is feh. Turn 
the knob very slowly until both zeros line 
up with the index line. Tighten the set 
screw firmly. 

The PC board 

The recommended way to build the 



PARTS LIST 

All resistors are Vt-watt, 5%, unless 
otherwise noted, 

R1, R2, R9, R1S, R27. R37— 4.7 ohms 

R3. R21— 1800 ohms 

R4, R12. R20, R22, R30— 6800 ohms 

R5— 620 Ohms 

R6. R15, R24 — 10,000 ohm panel-mount 

potentiometer 
R8. R16, R17, R25, R26, H35, R36— 470 

ohms 
R10, R28— 7200 ohms 
R11, R29, R32— 5000 ohms, 15-turn, PC- 
mount trimmer potentiometer 
R13, R14, R33. R39. R46— 10,000 ohms 
R19— 9100 ohms 
R23— 750 ohms 
R31— 5600 ohms 
R34— 4700 ohms 
R38, R45— 8200 ohms 
R40. R47— 5100 Ohms 
R4I, R48— 2700 ohms 
R42, R4g — 1600 ohms 
R43, R50— 1000 ohm, 10-turn PC-mount 
trimmer potentiometer 

R44, R51— 25,000 ohm, lO^turn panel- 
mount potentiometer 

R52— See Text 

Capacitors 

CI . C2— 47 ti.F, 50 volts, electrolytic 

C3, C4, C5, C6— 100 fxF, 50 volts, elec- 
trolytic 

C7, C9— 0.1 H.F 

C8, 010—0,003 (xF 

C11, C12— 1000 n-F, 50 volts, electrolytic 

Semiconductors 

IC1-iC9— LM101, or LM741 Op-amp 

D1, D3. D11.D12— 1N4001 

D2, D4— See Text 

D5, D6— 1 N754 6.8-volt Zener 

D7, D9— 1N4742A 12,0-voit Zener 

D8, D10— 1N4371 2, 7- volt Zener 

Q1,Q5— 2N3766 

QZ, Q6— 2N3904 

Q3, Q7— 2N3740 

Q4, Q8— 2N3906 

Q9, Q10— 2N2484 

Q11,Q12— 2N2605 

Other Components 

F1— Fuse Wo amp, 250 volts 

81— SPST. 115 voits AC, 1 amp 

S2, S3— 6-posit(on, 2-poie rotary switch 

BP1-BP9— Binding posts 

Miscellaneous: Turns -counting dials (2); 

Cabinet: Bud No. SE3030: heatsinks for 

Q1, Q3. Q5, and Q7: line cord, hookup 

wire. etc. 

Note: An etched and drilled PC board 

is available from Specialty Electronic 

Services, Inc, P,0, Box 3320, San An- 
tonio, TX 78211, lor $48.50 postpaid. 

power supply is to u,se a printcd-circuit 
board. Full-size foil patterns for a suitable 
board are shown in the "PC Service" sec- 
tion. (See page 83.) If you choose not to 
make your own board, you can purchase 
an etched and drilled board from the 
source mentioned in the Parts List. 
Whichever board you use, check it care- 
fully for shoits and broken traces before 
you mount any components. Be par- 
ticularly careful when you check areas 
that will be hidden under components 
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FIG. 6— PARTS PUACEMENT DIAGRAM shows how oil-board and off- 
board components are wired. 



once they're mounted on the PC board. 
After checking your board and correct- 
ing any problems, you can mount the 
components using the parts-placement di- 
agram in Fig, 6 as a guide. Be sure to 
observe the polarity of all semiconductors 
and electrolytic capacitors. Use sockets 
for the op-amps, but don't insert the op- 
amps at this time. Orient the small tran- 
sistor {Q2. Q4. Q6. Q8-Q12) and diodes 
on the PC board carefully, 

TransisiorsQl, Q3, Q5. and Q7 require 
heat sinks, and should be mounted to the 
chassis. Be sure to use mica insulators so 
that their collectors won't short to the 
chassis; and coat the insulators on both 
sides with silicone arease to ensure effi- 





FIG, 8— INTERNAL ASSEMBLY of the power supply. Ml and M2 are shown at the upper right, and T1 at 
the lower left. 



FIG, 7— THE REAR PANELOFTHE POWER SUP- 
PLY. 



cient heat transfer. Attach the complete 
assemblies to the rear panel. 

Final assembly 

After all components have been 
mounted, but before the IC's have been 



installed in their sockets, check the board 
carefully for solder bridges and un- 
soldered pads. Fix any problems, and 
then connect the transformer to the PC 
board. Verify the presence of +40 and 
continued on page 114 
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ALMOST ALL INNOVATIVE PRODUCTS 

come to market with a high price. But 
once that product develops a proven mar- 
ket, imitators and competitors soon ap- 
pear with lower-priced products that 
accomplish the same task. 

Consider satellite 
receivers, for in- 
stance. Some years 
back. Nieman-Mar- 
cus introduced the 
first such unit intend- 
ed for the general pub- 
iic in a Christmas 
catalog: the cost was a 
■■mere" 525,000. But 
someone quickly fig- 
ured out a way to mod- 
ify old radar units to 
do the same job for a 
fraction of that price. 
In the ensuing years, 
new designs and re- 
finements have 
brought the cost of the 
satellite receiver down 
to under $500. 

In the same vein, 
the traditional para- 
bolic reflector, or 
"dish," used in satel- 
lite receiving setups 
has been challenged 
by other designs, such 
as spherical and hy- 
perbolic dishes, and 
tuned Yagi arrays 
(which are antennas 
themselves, and use 
no dish), in an effort to 
reduce cost or improve 
performance. Rumors 
of yet other alter- 
natives surface from 
time to time, includ- 
ing a persistent rumor 
about a "dish"" built 
from plywood. 

Well, that rumor 
does have a basis in 
fact. However, the 
■"dish"" is not a dish at 
all. The purpose of a 
dish is to concentrate 
the signal and focus h 
on the antenna, which 
is located inside the 
feedhom, {If you are 
unfamiliar with satel- 
lite-TV reception sys- 
tems, they were ex- 
plained in a special 
section, "Receiving 
Satellite Television," 
that appeared in the 
June 1984 issue of Ra- 



dio-Electronics.) But a dish is not the 
only tvpe of device capable of concentrat- 
ing and focusing a signal. Another is a 
lens, such as a Fresnel lens. In this article 
we will discuss the theory behind using a 
Fresnel lens as a signal concentrator, and 



A PLYWOOD 
Satellite -TV Dish 

Can a satellite-TV dish be made out of plywood? Here's an 
experimental "dish" that supports the theory that says it can! 

DAVID J. SWEETNAM, CE.T. 




present design criteria, as well as a short 
BASIC program, that will allow you to 
build an experimental unit using 
plywood. 

If you're wondering why such informa- 
tion is not usually presented in standard 
antenna texts, it is be- 
cause the design 
comes from the study 
of optics, not commu- 
nications. In fact, 
there has been so little 
published research 
concerning the use of 
Fresnel lenses for sat- 
ellite reception that 
the field must defi- 
nitely be considered 
experimental. Al- 
though there are a few 
isolated examples of 
the Fresnel lens in ac- 
tual use for satellite re- 
ception in Canada 
(British Columbia), 
commercial produc- 
tion of such lenses ap- 
pears to be non- 
existent. 

A plywood lens? 

First invented by 
French physicist Au- 
gustin Fresnel in 1815, 
the lens bearing his 
name is commonly 
used in lighthouse 
lights, theater lights, 
and even flashlights. 
But, despite several 
advantages, including 
low cost, Fresnel 
lenses have found lit- 
tle use in microwave 
applications, instead, 
other lenses of one 
sort or another have 
been used, including 
one commercial ap- 
plication, in the early 
I960's, of a con- 
ventional lens made 
from styrene. 

Only simple mathe- 
matics are required to 
understand the theory 
of the Fresnel lens. 
Central to that theory 
are the concepts of 
constructive and de- 
structive interference. 
If two wavefronts of 
the same frequency 
and phase combine, 
then the amplitude of 
the resultant signal 
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may be calculated by simply adding the 
amplitudes of the two waves. Here the 
waves are said to interfere constructively. 

On the other hand, if two wavefroms of 
the same frequency, but different phase, 
combine, the amplitude of the resuhanl 
wave will be less than that of the original 
waves by an amount dictated by their in- 
stantaneous phases and amplitudes. In the 
simplest case, two waves of the same am- 
plitude but 180 degrees out-of-phase 
would cancel each other out; that is, the 
resultant wave would have an amplitude of 
zero. Here the waves are said to interfere 
destniciively. 

Let's look at a real application. Micro- 
wave TV signals leave the satellite, and 
make up what can be considered to be a 
uniform plane wave at the feedhom. If we 
draw a straight line at a distance F from 
the feedhom (where F is the focal length 
of the feedhom), we may assume that all 
the microwaves crossing that line will be 
in phase with each other. That line is la- 
beled the EQU.\L PHASE WAVEFRONT in 
Fig. 1. 

If the wave entering the feedhom along 
the horizontal axis is chosen as a refer- 
ence, then waves entering the feedhom 



EQUAL PHASE 
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FIG. 2— DESTRUCTIVE INTERFEREt<CE. Waves arriving at the focal point Inside the feedhorn from 
alternate W-wavelength zones interfere destructively. 



FIG. t— MICROWAVES arriving at the lens are 
diffracted toward ttie feedhorn. 



from above and below that line may cause 
destmctive interference because of their 
phase difference, (Thanks to Huygen's 
principle, we can look at each point on the 
wavefront as a source of a secondary 
wave.) The phase difference is due to the 
increased distance the secondary waves 
must travel to reach the focal point. The 
net result is that the strength of the re- 



ceived signal is reduced. 

Let's look at that a little closer. Divide 
the wavefront up into zones chosen so 
that, from one zone to the next, the dis- 
tance from the center of each zone to the 
focal point increases by Yz wavelength. 
That means that waves arriving at the focal 
point from alternate zones will be 180 
degrees out of phase with each other. 

In Fig. 2 we have shown zones above 
the horizontal as being an odd multiple of 
!/i-wavelength away from the focal point. 



and zones below as being an even multiple 
away. So the horizontal zone is at a dis- 
tance of F; the first zone up is at a distance 
of F-f-S/; \ (where \ is the wavelength); 
the first zone down is at a distance of F + 
-/: X: and so on. 

Examining the amplitude contributions 
from each zoire at the focal point is very 
revealing. If the amplitude from zone 1 is 
Al and the amplittide from zone 2 is A2, 
etc.. then the sum of all contributions 
from the first twenty zones. Ay, is given 
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by the equation: 

At = A1-A2 + A3-A4 + A5- . . . 
^A19-A20 
Since we defined each zone to be Vz- 
wavelength farlher from the focal point 
than the previous zone, waves emanating 
from each successive zone are 180 degrees 
out of phase with those from the previous 
zone. Therefore, to obtain the amplitude 
of the resultant waveform at the focal 
point, the sum of the amplitudes of the 
waves from ■"even"' zones must be sub- 
tracted from the sum of those from ■■odd" 
zones. However, the increasing angle each 
successive zone forms with respect to the 
horizontal forces us to take an additional 
factor into consideration. That angle 
causes waves from each successive zone 
to be weakei- than those from the previous 
zone. Therefore, the resultant amplitude 
is described by the equation: 
At = '/2A1 

FresneTs breakthrough was realizing 
that he could built a plate to block contri- 
butions from alternate zones, so that all 
waves meeting at the focal point would 
interfere constructively, and none would 
interfere destmctively. So the total ampU- 
tude should be given bv the equation: 
At = A1+A3 + A5+ . , . -I-A19 

Although the amplitude at the focal 
point without the zone plate- — or lens — 
was only /:A1. the amplitude with the 
zone plate in place is almost lOxAl — 
nearly twenty times the gain without the 
plate. In decibels, the theoretical gain, G. 
for the lens is shown in the following 
equation, where N = the number of 
zones: 

G = 20logioN 

In Table 1 we see how gain increases 
with the number of zones. As few as two 
zones give a gain of 6 dB : a twenty-zone 
lens gives a gain of 26 dB, 

Doubling the number of zones to 40 
increases the gain to32dB. finally, a 160- 
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TABLE 1 




Number of 


Gain 


zones 


(db) 


2 


6,0 


4 


12.0 


6 


15.6 


8 


18,1 


10 


20.0 


12 


21,6 


14 


22,9 


16 


24.1 


18 


25.1 


20 


26.0 


22 


26,9 


24 


27.6 


26 


28.3 


28 


28.9 


30 


29,5 


32 


30.1 


34 


30.6 


36 


31.1 


38 


31.6 


40 


32.0 




FIG. 3— FRONT VIEW Of the plywood lens. The 
no n -cross- hatched areas would be cut out of an 
actual lens. 





TABLE 2 




Radius 


Raw 


Cutting 


Number 


Radius 


Radius 


R, 


\n = 1.00 


27,29 (cm) 


Ra 


Vl = 1.41 


38.48 


Ra 


V3 = 1.73 


47,21 


R4 


\^ = 2.00 


54,58 


Rs 


\'5 = 2.24 


61.13 


Re 


\'6 = 2.45 


66.86 


Ry 


\-'7 = 2,65 


72,32 


Ra 


vl = 2.83 


77.23 


R9 


\'9 = 3.00 


81,87 


R10 


V 10 = 3.16 


86,24 


R11 


VII = 3.32 


90.60 


Rl2 


V12 = 3.46 


94,42 


Rl3 


V13 = 3.61 


98,52 


"14 


VU = 3.74 


102.06 


Rl5 


\ 15 = 3,87 


105.61 


R16 


V16 = 4.00 


109,16 


Rl7 


VI 7 = 4.12 


112,43 


Ris 


V'Ts = 4.24 


115,71 


R"t9 


vlg = 4.36 


118,98 


Rao 


V'20 = 4.47 


121,99 



zone lens increases the gain to 44 dB. 
Thus, each 6-dB increase in gain requires 
that the number of zones be doubled. 

Note that gain varies without regard to 
the diaineter of the lens, Tliat differs dis- 
tinctly from the parabolic dish, the gain of 
which is specifically related to the diame- 
ter of the dish. For a Fresnel lens with a 
constant outer radius, increasing the 
number of zones will cause gain to in- 
crease, until the zone width approaches 
the wavelength of the signal, at which 
point the lens will be essentially trans- 
parent to the signal. 

However, as with a parabolic dish, lens 
diameter does affect re.sohaioiu which, in 
this context, is the ability to distinguish 
signals from one of several closely spaced 
satellites. 

TTius far we have examined our lens 
only from the side, Seen from the front, 
the zones become a series of concentric 
circles, as shown in Fig. 3. That lens has 
12 zones, 8 radial supports, and a gain of 
21 dB. Tlie even-numbered zones are 
shaded, which indicates that they are 
transparent to the frequencies of interest. 



Designing a Fresnel lens 

Table 2 shows the radii of the con- 
centric circles used in a lens with 20 zones 
and an outside diameter of 244 cm, or 
about 8 feet. The column labeled cutting 
RADIUS shows the increasing radii of the 
concentric circles measured in cen- 
timeters. (We used centimeters because 
metric units are easier to work with than 
feet and inches.) 

The figures shown were derived by di- 
viding the maximmn radius of the lens (in 
this case 244/2, or 122 cm) by the square 
root of the number of zones in our lens (in 
this case 20) to obtain a scale factor. 

So if R,^ is the maximum radius and N 
is the number of zones, the scale factor 
may be calculated as follows: 
F = Rm - VN 

The scale factor for our example, then, 
is equal to 122/4,47 = 27.29 (the square 
root of 20 = 4,47). That scale factor is the 
radius of zone 1 , To get the radius of the 
successive zones, multiply the square root 
of the zone number by the scale factor. 
Thus the radius of the second zone is 
equal to 1.41 x 27,29 = 38.48; the radi- 
us of the third zone is equal to 1,73 x 
27,29 = 47.21, and so on. Note that the 
roots and radii are rounded off to the near- 
est hundredth as cutting can be no more 
accurate than that. 

It is ea.sy to calculate the radii of a lens 
with a different diameter or different 
number of rings, or both. Simply sub- 
stitute the appropriate values for R,^^ and 
N, calculate the scale factor, and then 
calculate the radii of each ring. 

Although the calculations are not diffi- 
cult to do by hand, you may have to re-do 
them several times if you are experiment- 
ing with lenses of different diameters, 
with a different number of zones, or both , 
To simplify the process we have included 
a short BASIC program, shown in Table 
3, that will do the calculations for you. 

In line 70 the scale factor is calculated 





TABLE 3— 






BASIC PROGRAM 


10 


PRINT:PR!NT 




20 


PRINT ■■How many zones": 


30 


INPUT N 




40 


PRINT "What is the outside radiusf'; 


50 


INPUT RM 




60 


PRINT 




70 


R1 = INT (.5 + 100 > 
(N)))/100 


■ (rm;sqr 


80 


PRINT ■'R1":TAB(5)r 

TAB(12);R1 


1.00"; 


90 F0RX = 2T0N 




100 


SX = INT(,5 + 100 - 


^ SQR(X)j'100 


110 


RS = INT(.5 t 100 « 


■ (R1-SX)).'100 


120 


PR INT ■■ R' ;XTAB(6) ;SX;TAB(1 2); 




RS 




130 


NEXTX 




140 PRINT:PRiNT 




150 


END 


!■ 



60 



and stored in variable ri. Adding 0.5, 
multiplying by 100 and then dividing by 
100 ensures ttiat Rl 's value is rounded off 
correctly. The same "trick" is used in line 
100, which calculates the square root of 
the current radius, and in line 110, which 
calculates its cutting radius. 

After checking your calculations, mark 
the circumference of each circle on your 
working material . In order to ensure that 
the circles are drawn accurately, first mark 
off the radii of the zones; do that in several 
places. Then, drive a nail into the center 
of the lens and tie a pencil to that nail 
using a piece of non-stretch twine (or fish- 
ing line) so that the length of twine be- 
tween the two is equal to the radius of the 
first zone. 

finally, inscribe the circle using the 
pencil. The purpose of marking the radius 
in several places is to ensure that the twine 
does not slip or stretch. If the pencil does 
not pass through each place where the 
radius has been marked, the circle is not 
"true" and must be redrawn. Once you 
are satisfied that the circle is accurate, 
repeat, with the length of the twine equal 
to the radius of the second zone. Continue 
in that manner until all of the needed cir- 
cles are drawn. 

Now you should paint the even-num- 
bered zones and verify that your lens cor- 
responds to the pattern shown in Fig. 3. If 
you are satisfied, draw in radial supports, 
used to hold the concentric circles of the 
lens together once the intervening 
plywood has been removed, making sure 
that the supports match up with any brac- 
ing on the back of the lens. (If the lens is 
large enough that it must be built using 
two sheets of material laid side-by-side, 
the two sheets must be tied together using 
radial braces.) Paint those radial supports 
as well, and before cutting, again verify 
that your lens corresponds to that shown 
in Fig. 3, 

Finally, carefully cut out and remove 
the odd-numbered zones; Be sut« that you 
don't also cut out the radial supports! If 
you have followed the directions above, 
then only the unpaiined areas should be 
removed. To complete the lens, it will be 
necessai7 to cover it with metallic paint to 
keep the satellite signal from passing 
through the even-immbered zones, defeat- 
ing its purpose. Several coats of a good 
quality aluminum paint should provide 
adequate shielding, as well as some 
weather-protection. 

Calculating focal length 

While the paint is drying, you can begin 
figuring out where the lens' focal points 
lie. In order to do that, you will have to 
calculate the focal point of the lens. 

Assuming that you are interested in re- 
ceiving C-band signals, the downlink fre- 
quencies vary between 3.700 GHz and 
4.180 GHz. depending on the transpon- 
der. In order to calculate the required focal 



length.vve need to know the wavelength of 
the downlinked signals. That is found by 
dividing 30 by the frequency./, where/ is 
measured in GHz: 

X (cm) = 30// 

Wavelength varies from about 7.18 to 
8,11 cm for those frequencies. The focal 
length, or distance from the lens to the 
feed point, for a Fresnel lens is given by 
the formula: 

F = (R1)2a 
where Rl is the radius of the inner-most 
circle in the lens, and F is the focal length. 
You may calculate focal length in any de- 
sired units (feet, inches, centimeters); just 
be consistent. If you specify wavelength 
in centimeters, then Rl must also be in 
centimeters; of course, the final result will 
also be in ceniiineters. 

The focal length of the lens described in 
Table 1 will range from 91.83 cm for tran- 
sponder 1 to 1()3.72 cm for transponder 
24. The center of that band falls at 97.28 
cm. That is the focal length that is used for 
our set up. Note that the variation on either 
side of that center frequency to the band 
edges is 5.95 cm; the total variation is 1 1.9 
cm. Most commercial waveguides have 
that much depth. Thus, to ensure that all 
of the focal lengths fall within the area of 
the waveguide, all that needs to be done is 
to measure back 5.95 cm from the wave- 
guide opening, mark that point on the 
case, and mount the feedhorn so that that 
point is 97.28 cm from the lens. 

TV satellites are all located in a geosta- 
tionary orbit some 22,279 miles above the 
equator; that orbit is known as the Clarke 
belt. To aim the lens, you have to find 
where in the sky the Clarke belt lies rela- 
tive to your location. That is done in the 
same manner as with a parabolic reflector. 
If you are not familiar with the procedure, 
see "Installing your own TVRO" in the 
June and July 1985 issues of Radio-Elec- 
tronics. 

In tracking between satellites in the 
Clarke belt, Tlie Fresnel lens offers one 
major advantage over parabolic dishes. 
With dishes, the entire dish and feed as- 
sembly must be moved when you wish to 
focus on a different satellite. That's be- 
cause such a parabolic dish can only focus 
on one object at a time. But a Fresnel lens 
can focus on several objects at a time, 
each with its own focal point. Thus to 
receive a different satellite, all that needs 
to be done is to move the feed to the 
appropriate focal point. Once you have 
your lens aimed at the right region of the 
sky, you'll have to experiment to see how 
many satellites you can focus on, and 
where their focal points fall. (When doing 
so remember that each focal point will be 
at the focal length of your lens.) If you 
wish to receive satellites located at the 
extreme ends of the belt, you can re-aim 
the entire lens-and-feed assembly, much 
as you would a standard parabolic reflec- 
tor. 



Other considerations 

The lens requires the same sort of 
strong, vibration-free mount used for 
quality parabolic dishes. Also, care 
should be taken to ensure that the focal 
point is not obstructed by any mounting 
apparatus, or the edge of the feedhorn. 

To decide if a Fresnel lens is suitable for 
your application, you should consider two 
things. First, as we saw above, the gain of 
the lens is a function of the number of 
zones. Material limitations will probably 
restrict the number of zones to less than 
80, and that limits your gain to something 
under 38 dB; as a comparison, that's 
roughly the gain of a 6-8-foot dish. Of 
course, the fewer the zones, the lower the 
gain. 

What that means, of course, is that a 
top-quality LNA, one with an excep- 
tionally low noise-temperature rating, 
will be required for best results at any 
location. In addition, if you happen to be 
located in one of the "fringe" reception 
areas (such as New England or Florida), it 
is likely that you will only be able to 
receive the strongest transponders. 

Second, as we mentioned eariier, lens 
resolution depends strongly on lens diam- 
eter. As a rough rule-of-thumb, figure that 
the lens will have to be as large as the 
parabolic reflectors that work well in your 
area. You may want to experiment a bit to 
find an appropriate diameter for your lens. 
Fortunately, working with plywood 
makes such experimentation relatively 
cheap. 

As you may have guessed from the 
theory section presented earlier, blocking 
out either the even or the odd numbered 
zones will produce the same gain . In areas 
of bright sunlight, you might want to cut 
out the even zones and leave the odd 
zones, including the center zone, in 
place. That will prevent radiation from the 
sun from entering the feedhorn directly. If 
you do build your lens in that manner, 
remember that you must design it so that it 
has an odd number of zones (i.e. 21 in- 
stead of 20). 

The lens has more than one focal 
length. There are increasingly fainter im- 
ages at F/3 . F/5 . and F/7 . but they are of 
quickly diminishing intensity due to an 
increasing amount of destructive inter- 
ference. 

Tlie lens may be built from materials 
other than plywood. The thinner the mate- 
rial the lens is made of, the closer its gain 
will be to the theoretical. The only restric- 
tion is that the material must be able to 
withstand local weather conditions, as 
well as be opaque to microwave frequen- 
cies. We have specified plywood (covered 
with aluminum paint), but screen mesh 
with -y«-inch or smaller holes could be 
used. In addition, sheet metal or alumi- 
num-covered fiberglass or plexiglass 
could be used. R-E 
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Lasers and fiber optics play an important part in modern medical care. 
Learn more about them, and the techniques they make possible, in this article. 



INSTRUMENTS THAT USE OR MAKE USE OF 

light have always been important in medi- 
cine. Optical instruments such as 
otoscopes (used to examine the ear) and 
opthalnioscopes (used to examine the eye) 
are found in nearly ever\' doctor's office. 
Now, new technologies and techniques 
have made optical instruments more im- 
portant and useful than they have ever 
been before. Such optical devices now run 
the gamut from simple flashlights to com- 
plex .systems that use laser light to per- 
form surgery on microscopic blood 
vessels in the back of the eye. 



The nature of light 

The phenomenon known as light is a 
type of electromagnetic radiation, differ- 
ing from, say, radio waves only in wave- 
length, figure 1-n shows the region of the 
electromagnetic spectrum that ranges 
firom radio waves to ultraviolet light. As is 
shown there, the region of electromag- 
netic radiation that is "visible" to the 
human eye is relatively small, figure l-b 
shows the spectrum of visible light in 
more detail. 

As you can see from Rg. 1 , colors differ 
from each other in wavelenath. In hu- 



mans, three types of color-sensitive pho- 
toreceptors in the rear of the eye are used 
to discern different colors. One type is 
most .wnsitive to red light. The farther a 
color is from red, the less sensitive the red 
light photoreceptor will be to it. The two 
other types of photoreceptors are sensitive 
to blue and green, respectively. Light of 
diffet^int wavelengths stimulate each of 
those three photoreceptors differently. 
The degree of stimulation is then convert- 
ed by the brain into a multicolor image. 
(As an analogy, consider the way a color- 
TV uses just the three phosphor colors in 
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*FIG. 1— THE ELECTROMAGNETIC SPECTRUM. 
As is shown here, only a small range of wave- 
lengths is visible to the human eye. 

the CRT — red. green, and blue — -to gen- 
erate a multicolor image. It is done by 
varying the intensity of the different color 
phosphors in a region.) 

Using light 

Previously we saw how the oxygen con- 
lent of blood could be determined by .shin- 
ing a light through an earlobe and 
analyzing how different wavelengths are 
absorbed" (see the May 1985 issue of Ra- 
dio-Electronics). 

In the laboratory, an instrument called 
the spectrophotometer uses the same prin- 
cipal. Chemicals in a liquid solution are 
analyzed by finding how much absorption 
of light occurs over a range of wave- 
lengths. 

As shown in Figure 2, light is passed 
through a prism. As the light source and 
prism are rotated, different colors of light 
get through the slit. A photocell detects 
the light transmitted through the solution 
being analyzed at every wavelength. Cor- 
rections are made to take into account the 
absorption caused by the sample holder, 
etc., and the results are plotted as shown 
in Fig. 3. As every chemical and com- 
pound absorbs light in a different way, the 
information obtained from a spec- 
trophotoiTieter can be used to accurately 
identify the contents of the sample being 
analyzed . 
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Lasers 

All electromagnetic radiation is 
periodic in nature; that, of course, in- 
cludes light as well as radio waves. Thus, 
just as we can talk about the phase of a 
radio signal, we can talk about the phase 
of radiated light. In ordinary light, each 
atom or molecule of the light source emits 
its radiation independently. As such, the 
phase of the light radiation emitted by 
each atom or inolecule is unrelated to the 
phase of the light radiation emitted by any 
other atom or molecule in the source. 

In a laser, on the other hand, the atoms 
and molecules of the source are forced to 
radiate in phase. (Laser, by the way stands 
for tight Amplification by Stimulated 
Emission of /fadiation , ) Because of that, 
the timing and physical spacing of the 
light radiated by each atom or molecule is 
coordinated in such a way that the elec- 
tromagnetic waves of the light reinforce 
each other. The resulting light i.s said to be 
coherent — the light emitted from each 
source has spatial and temporal co- 
herence. 

The device used to generate laser light 
is called a laser. Lasers use many different 
materials, including gases, liquids, and 
solids as a light source. Gas lasers use a 
gas lor mixture of gases) in a glass tube. 
Commonly used gases are helium-neon, 
carbon dioxide, argon, and krypton. Liq- 
uid la.sers use organic dyes. The familiar 
ruby laser uses a solid as the lasing medi- 
um. For a light source, that laser uses 
chromium uniformly distributed 
throughout a rod of crystalline aluminum 
oxide. The output of the laser is light with 
a wavelength of 694.3 nanometers, a deep 
red color. 

The light generated by a laser can be 
characterized by several parameters; 

• Wavelength 

• Type of emission — continuous or 
pulsed 

• Energy 

• Power density 

• Beam divergence 

Lasers in medicine 

Lasers are used most widely for eye- 
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FtG. 2— A SPECTROPHOTOMETER uses light absorption to determine the chemical mal^eup of a 
sample. Though not shown here, the light source and the prism are mounted on a pivot. By movtng the 
light source and prism, it is possible to pass the complete spectrum of visible wavelengths through 
the sample. 
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FIG. 3— THE OUTPUT of a Spectrophotometer. 
By plotting Che amount of light transmitted at 
various wavelengths, it is possible to uniquely 
Identify the contents of a sample. 



surgery. Most other uses (and some of the 
eye surgery applications) are still con.sid- 
ercd to be somewhat experimental. Many 
uses of the laser in medicine are very 
promising, but are still considered by 
many to be unproven, and too expensive. 
Many applications have w(3rked out well 
in clinical trials, but are not yet accepted 
by the government or medical community 
as having been proven to be inore effective 
than other techniques. The question of 
safety is also significant: Light strong 
enough to affect tissues can burn the skin 
or cause blindness if reflected into the eye. 
The heat generated by a laser can cause 
explosions when certain gases are pres- 
ent. 

Lasers are used in a variety of different 
applications. For instance, laser light can 
be used to seal off bleeding blood vessels 
in a stomach ulcer or be focused to a 50- 
micron beam for use in eye surgery. 

A la.ser cuts by heating tissues. That 
causes the tissue to be vaporized. The 
vaporized area is surround by a thin layer 
of heat coagulated tissue in which blood 
vessels smaller than one millimeter are 
sealed. Thus, problems with bleeding are 
minimized. 

The wavelength (color) of the la,ser light 
can be chosen to be absorbed in certain 
tissues or organs, and not by others, mak- 
ing heating more selective, For example, 
almost all soft tissues strongly absorb the 
energy of the carbon dioxide laser, which 
is in the mid-infrared portion of the spec- 
trum . If such a laser is directed at the eye, 
the cornea will be damaged. The light of 
the argon laser, on the other hand, is in the 
visible region (blue-green) and will pass 
through the lens and cornea of the eye . 
Almost all of the energy will go to the 
retina and cause heating there. 

Laser light can Ix; dire9ted to a par- 
ticular area in much the same way that 
regular light can. That means that^ fiber 
optics or a system of mirrors and lenses 
can be used. For laser eye surgery, an 
elaborate optical system is used to focus 
light onto the retina in the back of the eye. 
The physician sees a spot of light super- 
imposed on the image of the retina so that 
the area to be operated upon can be 
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chosen. Once that is done, a laser can be 
used in a variety of ways. For instance, it 
can be lused to seal tears in tfie retina. 
Lasers can also be used to seal off abnor- 
mal blood vessels in the hack of the eye. 
Abnormal blood vessels that are likely to 
bleed are a connnon feature of several eye 
diseases. Those bleeding blood vessels 
are a relatively common source of blind- 
ness. Less than a drop of blood leaks into 
the eye from the abnormal vessels, but the 
blood covers the light-sensitive retina. 
Using the laser, abnormal blood vessels 
can be identified and sealed off before 
they bleed. 
Surgery on other parts of the body can 



also be performed using the laser. Vocal- 
cord surgery using the laser has proven to 
be useful. A laser is focused on tumors of 
the vocal cords. The tumors are burnt off 
There is usually no bleeding because 
blood vessels feeding the area are cau- 
terized (burned shut). 

Cancer farther down, in the airways of 
the lungs, can also be reached by the laser. 
Unfortunately, such surgery is not done in 
very many centers. The procedure would 
benefit a large number of people, 
however, because many patients with lung 
cancer are smokers who do not tolerate 
surgeiy well because of coexisting lung 
and heart disease. 
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FIG 4— CROSS SECTIONAL VIEW OF THE EYE. Light passes through the normally transparent cornea 
(solid), aqueous (liquid), lens (solid), and vitreous (gel). When light strikes the retina, electrical signals 
are initiated and transmitted to the brain via the optic nerve. 
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FIG. 5 — A FLEXIBLE ENDOSCOPE. Such a device allows a doctor to view and have access to regions 
deep within the body. 



Lasers are used in dermatology to treat 
skin lesions. For example, carbon-diox- 
ide lasers produce light in the infrared 
region. Such light penetrates only to a 
depth of .1 mm or so. Depending on the 
focus of the beam, such a laser either cuts 
or vaporizes the skin. When used lo cut, 
the area is sterilized. Blood vessels, 
nerves, and lymphatic channels are sealed 
off When used to vaporize tissue, it is 
possible to remove skin cancer, warts, and 
other lesions. 

Lasers have also been used to treat 
bleeding and tumors in the esophagus, 
stomach, and upper intestine (those make 
up the upper gastrointestinal tract). To do 
that, the light fiom a neodymium:yttrium 
aluminum garnet (artificial diamond) 
laser (referred to as an Nd:YAG laser) is 
brought to the area of interest by a quartz 
fiber optic channel in an endoscope (that 
instrument will be described shoitly). 

Laser safety 

There are many dangers associated 
with working with lasers. Some lasers 
produce enough concentrated energy to 
bum the skin or damage the eye. Once you 
"see" the light generated by a laser, it 
may already be too late to prevent eye 
damage. Thus, precautions must be taken 
before injury occurs. 

The ultraviolet and far infrared light 
generated by many lasers is absorbed by 
several of the structures of the eye (see 
Fig. 4). If the light is absorbed, of course, 
its energy is turned into heat. The iiesult 
will be a burn in the area of absoiption. 
That results in cataracts forming if the lens 
is involved, or damage to the sensitive 
structures at the rear of the eye if the light 
falls on the retina. Loss of vision could 
easily result if the laser is powerful 
enough. 

Fortunately, safe power levels have been 
defined, and low-power lasers can be used 
safely without eye protection for many 
applications. Some lasers, such as gal- 
lium-arsenide lasers, are considered safe 
to use without eye protection. For other 
la.sers, protective eye guards and glasses 
are available. 

Even more dangerous than the light 
they produce are the power levels associ- 
ated with lasers. Power supplies for those 
devices often provide tens of thousands of 
volts, Needless to say. a knowledge of 
high- voltage circuits, and a hcahhy re- 
spect for the same, is required before at- 
tempting any type of laser service or 
maintenance. 

Endoscopy 

Endoscopy is the viewing of areas with- 
in the body. Instruments, called endo- 
scopes (see Fig. 5). exist that allow 
physicians to look inside the stomach, 
intestines, bladder, lung, abdominal cav- 
ity, and joints. Endo.scopes fall into two 
continued on page ill 
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A VERSATILE 

REMOTE 
CONTROLLER 



Adding remote control to any circuit or device 
is not as hard as you might thinl<. This article 
shows you how its done. 



THE DREAM OF ADDING REMOTE CONTROL 

to appliances, gadgets, and projects is an 
old one in electronics. But because of the 
complexities involved, it is one that has 
been beyond the skills of many hobbyists. 
Now, as in so many other areas of elec- 
tronics , Large Scale /ntegration (LSI) IC's 
have come to the experimenter's rescue. 
The Motorola MC 14457 remote control 
transmitter and MC 14458 remote control 
receiver IC's, by themselves, form almost 
90% of a high-quality infrared or ultra- 
sonic remote-control system that is capa- 
ble of handling up to 272 commands. 
Although the IC set was developed for 
television remote use, and has some spe- 
cial pin functions for that puipose, it is 
highly flexible and can be used for a myr- 
iad of remote -control needs ranging from 
controlling TV and stereo gear, to remote 
anning of security systems, to remote pro- 
gramming of computers and robots. 

The remote -control system 

The MC 14457 IC (see fig. 1) needs 
only a keyboard, oscillator, output device, 
and battery to form a complete remote- 
control transmitter. Similarly, the 
MC14458 receiver (also shown in fig. 1) 
needs only a power supply, input circuit, 
and oscillator to function. Both devices 
are CMOS, and thus require only a mini- 
mal amount of supply current. 

The transmitter does not have or need 
an on/off switch. When a button on the 
keyboard is pressed, the clock oscillator 
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starts up, the key is decoded, and the cor- 
rect seven-bit data stream is transmitted 
via either an array of IR LED's or an 
ultrasonic transducer. Four of the trans- 
mitted bits are actually either data or a 
command; a fifth "function" bit lets the 
receiver know tlie nature of those bits (the 
function bit is not externally available). 
Two start bits are added to synchronize the 
U^ansmission with the receiver. Table 1 
shows the 32 possible keys, their codes, 
and their row/column location. 

The data is transmitted in FSK (Fre- 
quency Shift Keymg) format, using two 
frequencies divided down from the 500 
kHz control clock — 38.46 and 41.66 
kHz. That FSK transmission, other than 
using much higher frequencies, is similar 
in operation to the encoding process used 
by computer modems. 

TTie 14458 receives the transmitted data 
through either a phoiodiode or an ultra- 
sonic transducer. After the signal is am- 
plified and conditioned, the receiver IC 
decodes it from its FSK form and, accord- 
ing to the state of the function bit, routes it 
to either the data or the command port. 

If the function bit is a 0, the four bits are 
read as data and are routed to the data port . 
The data port is two digits wide (each digit 
is made up of eight bits), and can be con- 
figured to accept either one or two digits 
as a full data word. After a full word is 
transmhted, a pulse appears on the data 
available (da) pin. The data can be either 
BCD or hexadecimal in format, depend- 
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RG. 1— THE 14457 REMOTE-CONTROL TRANS- 
MITTER IC pinout (top) and the 14458 remote- 
control receiver IC pinout (bottom}. With the ad- 
dition of a keyboard, oscillators, power sup- 
plies, and input and output transducers, the pair 
of IC's becomes a powerful rtmote-control sys- 
tem. 



ing on the number of keys used in the 
transmitter, so data words from 00 to 99 (0 
to 9 in single digit mode) or 09-FF (0-F) 
can be transmitted to the data port. 

If the function bit is a 1 instead of a 0, 
the four data bits are read as a command, 
and are routed to the command port. A 
received command is latched into the 4- 
bit port, after which a pulse appears on the 
valid command (vr) pin. Of the com- 
mands, four are internally decoded by the 
14458, and twelve require external decod- 
ing to be useful. 

With 256 data words and 16 com- 
mands, plus other specialized single-pin 
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TABLE 1—4457/4458 COMMAND ENCODING 
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outputs controlled by the data sent to the 
two ports, it's easy to see how that IC set 
can be used in dozens of different ways. 
By proper use of the data and proper de- 
coding of the commands, almost anything 
that can be done with switches and knobs 
can be done over an invisible beam. The 
only limitation on the usefulness of the 
14457 and 14458 is how well you can 
interface the receiver to the device under 
control. Before we get into the problems 
of interfacing and decoding, let's look at 
how a complete transmitter and receiver 
are built. 

The transmitter 

Since the 14457 is CMOS, it draws 
almost no supply current by itself. 
However, the clock oscillator and the out- 
put device are another story — the current 
drawn by both would normally make bat- 
tery power iniipractical. However, the 
14457 is designed to shut down the os- 
cillator when it is not needed and the 
output circuitry draws power only when 
transmitting, which takes 0.1 seconds per 
data stream. Those features make both 
battery power and the lack of an on/off 
switch completely practical. 

Being CMOS, the 14457 can operate 
from a supply voltage between 5 and 12 
volts. The voltage and type of battery used 
will depend on the type of output. Since 
the ultrasonic type needs a higher voltage 
but much less current than the IR type, an 



ordinary 9-volt transistor battery can be 
used for power. The array of IR LED's, on 
the other hand, need a substantial amount 
of supply current, so four "AA" or 
"AAA" cells in series (for a total of 6 
volts) should be used. In both Rgs, 2 and 
3, note that a diode is used to prevent 
damage to the IC from nsversed battery 
connections and a 50-^lF capacitor is used 
to filter transients from the supply line; 
those components should not be omitted. 
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FIG. 2— THE BASIC CONNECTIONS for the 
transmitter oscillator. Note that this circuit uses 
an uitrasonic output. 



FIG, 3— THE OUTPUT CIRCUIT lor an Infrared 
transmitter. 

The 14457 has an on-board oscillator 
circuit; the only external pans required are 
the frequency-determining components. 
Both the 14457 and 14458 require an iden- 
tical control frequency of about 500 kHz. 
Instead of using a crystal to maintain the 
frequency, both units use a much cheaper, 
smaller, and more durable ceramic reso- 
nator. While ceramic resonators are less 
precise than crystals, they are more than 
accurate enough for many uses, this one 
included. The exact frequency of the reso- 
nators used is not important, as long as 
they are identical and of about the fre- 
quency specified. Suitable resonators are 
available from the source provided on 
page 67 (Ordering Information). 

The ceramic resonator is used in exact- 
ly the same manner as a crystal (Fig. 2), 
requiring a tank circuit around it to force it 
to oscillate at the correct frequency. High- 
Q disc capacitors and metal-film resistors 
should be used in the tank circuit to pro- 
mote stability. Note that the 14457 dis- 
ables the oscillator by clamping pin 11 
(osc in) to ground. 

The output circuit of the ultrasonic 
transmitter is simpler than that of the IR 
type and requires no circuitry in addition 
to the ultrasonic transducer itself. The 
14457 uses complementary push-pull out- 
puts to generate a strong, balanced drive 
signal across the transducer. 

The IR output uses only one of the two 
outputs, since a driver transistor is needed 
to provide sufficient current to the LED 
array. Three infrared LED's are used to 
increase the range of the transmitter. 
High -out put LED's such as XC880A's or 
TlL906-rs should be used. 

There is no real difference in perfor- 
mance or range between the two types of 
output. The IR output is decidedly cheap- 
er, since a pair of ultrasonic transducers 
can cost $25.00 or more, and the parts are 
more widely available. On the other hand, 
the IR beam is limited to line-of-sight 
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Ordering Information 

The following are available from Circuit 
Specialists, PO Box 3047, Scottsdale, AZ 
85257; 14457/14458 transmitter' receiver 
pair, $17.00 postpaid; 455-kHz ceramic 
resonator (Mallory CU455). S8.50 each, 
postpaid. 

operation, while the ultrasonic signal can 
bend around comers and other obstacles. 
In general, the IR type is recommended 
for hobbyist use. 

Besides the push-pull transmitting out- 
puts, the 14457 has another output, the 
[>ATA output, that can be used to give a 
visual indication of transmission. It fol- 
lows the unencoded binary data used to 
modulate the FSK transmission. If a driv- 
er circuit and LED like that in Fig. 4 are 
added, the LED will flicker briefly each 
time data is transmitted. That load will 
contribute slightly to battery drain, but 
since it is impossible to see infrared or 
hear ultrasonics, the feedback of a visual 
transmission signal could be valuable. 

The most difficuh part of building the 
transmitter is the construction of the key- 
board. The 14457 has four column and 
five row inputs, each with its own internal 
pull-up resistor. To transmit a data digit or 
command, one column and one (or more) 
rows must be simultaneously shorted to 
ground. The problem is that only one type 
of row-to-column-to-ground keyboard is 
commonly available, and it is for tele- 
phone use, and it has the familiar 12- 
button pattern. Since that type of key- 
board is expensive and difficult to modify 
to the circuit needed here, it is not prac- 
tical. 

Fortunately, there is an altemative. The 
ordinary row-to-column type of matrix 
keyboard may be used with an array of 
NPN transistors to provide a path to 
ground. That allows use of the common, 
inexpensive membrane-type keyboard 
like that found in many calculators. The 
NPN transistors may be discrete 
2N2222/2N3904 types, or a DIP array 
such as the CA3046/3086. 

Actually, any type of SPST normally 
open switches could be used to build a 
keyboard, with one connection of each 




FIG. 4— THIS CmCUIT can be added to give i 
visual Indication of the transmitted signal. 
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FIG. 5 — THE 10-KEY keyboard. Each SPST normally-open switch shorts one row to one column. Note 
that the column 3 and 4 pins are left unconnected. 
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FIG. 6— THE 20-KEY keyboard. Either discrete transistors or an NPN IC array can be used. 
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switch going to the correct row and the 
other going to the correct column. Al- 
though that type of keyboard will be more 
expensive and much larger than the mem- 
brane type, the keys can be laid out in any 
desired pattern. 

The 14457 allows the use of up to 32 
keys, 16 for the data digits through F, 
and 16 for commands. Any of those keys 
and commands may be used indepen- 
dently, with or without any other keys. 
Also, any lesser part of the 32-key pattern 
can be used. Let's look at three such sub- 
patterns, and the full 32-key version. 

The simplest keyboard (Fig. 5) uses 
only 10 keys, those corresponding to the 
digits from through 9. That pattern 



would be ideal for security system disarm- 
ing, with the receiver input mounted be- 
hind a window or near a door. Note that 
the two unused column inputs are left un- 
connected; since they have internal pull- 
ups, no external disabling is required. 

A somewhat more complex keyboard, 
the 20-key version (Fig. 6), is probably the 
best compromise between usefulness and 
too much complexity. That keyboard adds 
the following to the 10-key keyboard; off, 

ANALOG UP, ANALOG [X>WN, MUTE, tWO 

uncommitted toggle-type commands, and 
four uncommitted continuous-type com- 
mands. (We'll talk about the command 
types in a moment.) 
Since all of the available rows and col- 
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internal on the 14457). The ceramic reso- 
nator used in the 14458 's oscillator must 
be identical to that used in the transmitter. 
The FSK signal is received, as de- 
scribed earlier, by either a photodiode or 
an ultrasonic transducer. Tlie transducer 
can be directly connected to an amp input, 
but the photodiode requires a pull-up bias- 
ing resistor from 22K-220K, with the ex- 
act value determined experimentally once 
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FIG. 7— THE 26/32-KEY keyboard. If the extra commands are not needed, switches C5-C10 can be 
deleted. 



FIG. 8— THE BASIC C0NNECTI0t4S lor the re- 
ceiver oscillator. For single digit operation, pin 9 
(Ml) would be tied to -i- 5V, and pin 6 (u/v) would 
be grounded. 
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umns are used for the 20-key keyboard, 
three extra rows must be "synthesized" to 
access the remaining 12 commands. That 
is done by using an array of diodes (Fig, 7) 
to allow each of the new rows to short 
more than one of the existing rows to 
ground at the same time. The three new 
rows are labelled 2/5, 3/5, and 2/3/5, in- 
dicating the existing rows used to syn- 
thesize each. 

If all 32 keys made accessible by 
adding those synthesized rows are used, 
six more continuous-type commands are 
available, along with the six hexadecimal 
digits A through F. If only access to the 
hex digits is desired, the six command 
keys can be deleted, leaving the 26-key 
keyboard. The only thing that determines 
whether BCD or hex data can be transmit- 
ted is whether or not the hex digit keys are 
available. If the 10- or 20-key keyboard is 
used, only BCD data may be sent; with 
the 26- and 32-key versions, either BCD 
or hex data can be transmitted. 

The receiver 

Tlie receiver haif of the remote-control 



system is slightly more complex. The 
14458 i-equires a power supply between 5 
and 6 volts, and thus can use a TTL power 
supply if one is available. If a voltage in 
that range is not available from the device 
being controlled, a higher vohage can be 
regulated down or a separate power sup- 
ply added. Since the 14458 and it's out- 
board circuitry are CMOS, not more than 
20-30 mA of supply current should be 
required. 

The 14458 has three inputs, one for the 
incoming signal (data in), one for the 
oscillator frequency (osc in), and one 
used for automatic power-on reset (por). 
The POR input, pin 3, has an internal pull- 
up resistor and needs only a 0.22-0.47 p.F 
capacitor between it and ground for opera- 
tion. With such a capacitor in place, when 
power is applied to the 14458 all of its 
outputs and internal registers will be reset 
toO. 

TTie oscillator used in the 14458 (Fig. 8) 
is almost identical to that used in the 
transmitter, except that the receiver re- 
quires an external active element, a 
4069UB inverter (the active element is 
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FIG. 9— FOR BEST SENSITIVITY and range, the 
value of the bias resistor, Rt, must be deter- 
mined experimentally. 

the circuit is built (see Fig 9). That bias 
resistor controls the sensitivity and thus 
tlie pickup range of the photodiode. An 
infrared fi her must be used in front of the 
photodiode to exclude ambient light and 
further increase its sensitivity. Although a 
piece of red plastic like that used for dis- 
play filters can be used, a true IR filter will 
give better performance. 

From the pickup, the signal is sent to an 
amplifier. We'll show you a suitable am- 
plifier and finish things up. R-E 
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THERE ISN T MUCH MYSTERY SURROUND- 

ing TV "ghosts." They are the effects of 
multipath distortion and often can be 
eliminated without too much trouble. But 
what of FM "ghosts?" That distortion or 
"flutter" that you've been blaming on 
your receiver's tuner, AGC, or discrimi- 
nator circuits tnay very well be caused by 
the same multipath reception that causes 
TV ghosts. 

What is multipath reception? 

VHF and UHF signals, those ranging 
from around 50 MHz to well up in the 
microwave region , are easily reflected by 
buildings, water towers, and other man- 
made objects, as well as by hills, etc. As a 




All About 
Multipath Distortion 



FM distortion is annoying, but tliere's no 
need to put up with one of the most common 
types. Here's a look at multipath distortion, 
and how surprisingly easy it is to get rid of. 



result, at any particular location, an FM 
antenna may be receiving a signal on a 
direct, line-of-sight path, as well as via a 
number of reflected paths. (See Fig. 1.) 

That can be an advantage in certain 
cases. For example, some receiving loca- 
tions may be in a "shadow" area where, 
due to intervening buildings, hills, or 
heavily wooded areas, line-of-sight recep- 
tion of signals is not possible. In those 
areas adequate reception might be possi- 
ble only via reflected signals. 

Unfortunately, not all multipath reflec- 
tions are advantageous. Let's take a look 
at Fig. 1. Thai figure shows several FM 
receiving sites, labeled a, b, c, and d, all 
located about 38 miles from the transmit- 
ter. Location a receives signals over two 
paths. One is a 38-mile direct line-of-sight 
path. TTie other is more roundabout — 40 
miles to the water tower, and then 5 miles 
to the receiving antenna. 



Radio waves travel 186,000 miles per 
second (0.186 mile per microsecond) or i 
mile in 5.376 p,s. The multipath route is 7 
miles longer than the direct path, so the 
reflected signal is delayed 37.63 \i,s (7 x 
5,376 = 37,63). Though not shown, note 
that some of the signal reflected from the 
water tower also is reflected downward 
toward the earth . It then is reflected off the 
earth to the receiving antenna, forming 
yet another, slightly longer path. In a mo- 
ment we'll see how those delays distort 
the received signal, but first, let's look at 
the other sites in Fig. I. 

Location b is a good place to receive an 
adequate direct signal, free from multi- 
path interference. Locations c and d are in 
the "shadow" of a tall office building and 
cannot receive a satisfactory direct signal. 
The FM hstener at location d has solved 
the problem by aiming his antenna at the 
water tank. 
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FM signal basics 

When an FM transmitter is modulated, 
its output signal varies above and below 
the carrier center-frequency at a rate equal 
to the modulating frequency. The greater 
the amplitude of the modulating signal is, 
ihe greater will be the swing in carrier 
frequency from its assigned center fre- 
quency. 

The FCC has defined ± 75 kHz (a total 
swing of 150 kHz) as 100% modulation, 
± 60 kHz as 80% modulation, ±45 kHz 
as 609c modulation, and ±37.5 kHz as 
50% modulation. 

As long as the percentage of modula- 
tion is held constant, the frequency swing 
remains constant, regardless of the modu- 
lating frequency. 

Figures 2 and 3 show the "anatomy" of 
an FM signal. Looking first at Fig. 2, as 
the modulating signal rises from zero to 
its maximum at 90 decrees, the carrier 
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FIG. 1— SOME LOCATIONS RECEIVE direct signals, inflected signals, or a combination of both. In 
locations wtvere both direct and reflected signals are received, multipath distortion can occur. 



frequency swings from its resting (un- 
modulated) center frequency to a max- 
imum determined by the percentage of 
modulation. 

As the modulating signal passes 90 de- 
grees, the carrier frequency decreases un- 
til it returns to the center frequency when 
the modulating carrier reaches 180 de- 
grees. As the modulating signal swings in 
the negative direction, the carrier swings 
firom its center frequency toward its mini- 
mum (once again determined by the per- 
centage of modulation). Once the 
modulating signal passes 270 degrees, the 
carrier frequency begins to rise until it is 
once again at the center frequency at 360 
degrees (0 degrees). 

Figure 3 shows the effects of the modu- 
lating signal on a carrier signal. Figure 
3-ti is the modulating audio signal, while 
Rg. 3-b shows the corresponding effect 
on the carrier frequency. Figure 3-c shows 
the modulating signal superimposed on 
the carrier, in those illustrations the mod- 
ulation polarity and its relationship to car- 
rier frequency is such that a positive- 
going modulating signal causes the car- 
rier frequency to increase while a negative 
swing in modulating voltage cause the 
caiTJer frequency to decrease. That polar- 
ity relationship is not mandated by FCC 
regulations or by FM transmitter design. 
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FIG. 2—FOFi 100% MODULATION, the carrier fre- 
quency will swing =75 kH^. 



An FM transmitter can just as easily be 
operated with negative polarity where a 
positive-going modulating wave causes 
the carrier frequency to decrease. 

Causes of multipath (distortion 

We have seen how a reflected signal 
takes a longer path and is delayed in 
reaching the receiving antenna. The chart 
in Fig, 4 can be used to compare typical 
delays with differences in the lengths of 
the direct and reflected paths. 




FIG. 3— ANATOMY OF AN FM SIGNAL. The mod- 
ulating Signal Is shown in a, and its effect on the 
carrier frequency is shown in b. The two signals 
are shown superimposed in c. 

When an FM signal is reflected, it usu- 
ally undergoes a 180-degree phase rever- 
sal . So, when the reflected path is a whole 
number of wavelengths longer than the 
direct path, the signals at the antenna are 
out-of-phase; and the strength of the sig- 
nal at the receiver depends on the relative 
strengths of the two signals. Complete 
cancellation can occur when the signals 
are 180 degrees out-of-phase and of equal 
amplitude. 

When the difference in path lengths is 
an odd number of half- wavelengths, the 
signals are in phase. The result is that the 
signal strength at the receiver will actually 
be higher than if only the direct signal 
were being received. 

But, most often the difference in path 
lengths will be something other than an 
odd or even multiple of the wavelength. 
Since the carrier frequency of an FM sig- 
nal is constantly changing, in those in- 
stances there will be constant changes in 
the instantaneous phase and frequency 
differences in the direct and multipath sig- 
nals. Thus, the resultant signal at the re- 
ceiver will contain both phase-modulated 
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FIG. 4— ONCE YOU'VE DETERMINED the dif- 
ference In length between the direct path (Lq) 
and the reflected path (Lp,), this chart can be 
used to find the multipath delay In |is. 
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and amplitude-modulated distortion com- 
ponents that were not present in the origi- 
nal signal. 

Let's take a look at the distortion 
caused by multipath reception of the FM 
signal at location a in Fig. 1. The multi- 
path signal travels 7 miles farther than the 
direct signal, so its arrival is delayed 
37.63 jJLS. Let's assume that, at a given 
instant, the FM transmitter is 100% mod- 
ulated by a 5-kHz tone. The period of a 5- 
kHz sinewave is 200 microseconds. 
Since, as we've seen, a frequency- modu- 
lated carrier reaches its maximum devia- 
tion in one direction at the 90-degree 
point of the modulation cycle, and max- 
imum deviation in the opposite direction 
at 270 degrees, how much will the carrier 
swing during the 37.63-p,s delay? 

Since the period of the signal is 200 p,s, 
we know that at 50 |xs, the signal has 
swung through Va of a cycle, or to 90 
degrees. That allows us to set up the fol- 
lowing proportional relationship; 

50 +n^S 37.63 +nS 
90° X 

SOX = 3386.7° 

X = 67.73° 

To find the percent of modulation at that 
point: 

sin 67.73" = 0.9292 
0.9292 X 100% = 92.52% 

The carrier swing thus is 92.52% x 75 
kHz, or 69 kHz. Thus, when the reflected 
signal arriving at the receiver passes 
through the center frequency, the direct 
signal has advanced 67.73 degrees or 69 
kHz. 

At that instant the direct and multipath 
signals interact to produce a 69-kHz beat. 
That signal is not audible, but it can pro- 
duce annoying interference as it beats 
with other components of the composite 
FM direct and multipath signals. 

Similarly, with the same 37.63-p,s de- 
lay, a 1-kHz tone produces a 17.25-kHz 
beat, while an 8. 7 5 -kHz beat is produced 
when the FM carrier is modulated by a 
500-Hz tone. 

It was by chance that we assigned the 
distances to the direct and reflected paths 
shown in Fig. 1, Had we assigned values 
where there was only a half-mile dif- 
ference, the delay would have been 2.688 
pis in the two signal paths. The 5 kHz, I 
kHz, and 500 Hz modulating tones then 
would have produced beats of 6,3 kHz, 
1,26 kHz, and 630 Hz, respectively. 

Note that the preceding discussion is 
based on signals strong enough to modu- 
late the carrier 100% and drive it to full 
±75-kHz deviation. If, in the examples 
above, the carrier is modulated only 50%, 
maximum deviation is only ±37.5 kHz 
and the beat interference frequencies 
would be half of those given above. 

The interference frequencies given in 



the above examples are generated when 
the modulating signal contains but a sin- 
gle frequency. But typical FM signals 
contain a variety of frequencies, and the 
multipath distortion caused by them can 
be exceedingly complex and constantly 
changing. 

Reducing multipath distortion 

Generally, multipath distortion can be 
reduced to an acceptable level, or com- 
pletely eliminated, by any method that 
can be used to insure a 40- to 50-dB dif- 
ference in the strengths of the direct and 
reflected signals. Usually, the approach 
would be the same as that used to elimi- 
nate TV ghosts. Tliat is, install a highly 
directive receiving antenna that has a 
good front-to-back ratio, a sharp frontal 
lobe, and a minimum of spurious side and 
back lobes. An antenna rotator would be 
used to aim the antenna at an interference- 
free direct signal — keeping the direct sig- 
nal well within the main portion of the 
forward lobe while causing the unwanted 
reflected signal to fall in a null in the 
response pattern. 

If your FM receiver has a signal- 
strength meter, you can swing the antenna 
and measure the angle between the direct 
and reflected signals. If the multipath sig- 
nal is arriving from 20-30 degrees right or 
left of the direct signal, it may be possible 
to eliminate it by stacking two identical 
high-gain antennas, one above the other, 
one-half wavelength apart. In addition to 
increasing direct-signal pickup by 2.5 to 3 
dB, stacking sharpens the forward lobe — 
possibly enough to completely eliminate 
multipath interference. 

If the reflected signal arrives from the 
rear of the antenna and is not sufficiently 
attenuated by conventional vertical stack- 
ing (as described above) try stagger stack- 



ing, as shown in Fig. 5. 

Stagger stacking provides a 10- to 20- 
dB improvement in the front-to-back 
ratio, while still providing a substantial 
increase in forward gain. In stagger stack- 
ing, the antennas are spaced 0.67 to 0.7 
wavelengths apart vertically, and the up- 
per antenna is spaced one-quarter wave- 
length ahead of the lower one. The coax 
line between the upper antenna and the 
coupler is one-quarter wavelength longer 
than the coax connected to the lower an- 
tenna. 

Because of the one- quarter wavelength 
horizontal stagger between the antennas, 
the wavefront of the incoming direct sig- 
nal reaches the upper antenna one-quarter 
wavelength (90°) before it reaches the bot- 
tom one. However, the extra one-quarter 
wavelength section of coax from the upper 
antenna delays the signal 90 degrees so it 
will be in phase with the signal from the 
bottom antenna when the two combine in 
the coupler. That provides an added 2.5 to 
3 dB gain. 

The wavefront of the reflected signal 
arriving at the rear of the antenna array 
reaches the upper antenna one-quarter 
wavelength after it has reached the bottom 
antenna. The signal at the upper antenna 
is delayed an additional 90 degrees by the 
added quarter- wave section of coax down- 
lead. Tlius, the reflected signals fi'om the 
top and bottom antennas arrive at the cou- 
pler 180 degrees {one-half wavelength) 
out-of-phase, so they will cancel. The re- 
jection of the reflected signal is typically 
- 20 dB , and may be - 30 dB with care- 
ful design and construction. 

When designing a stacked antenna ar- 
ray, remember that FM signals travel 
slower in cable than in free space (or the 
atmosphere). Because of that, the wave- 
length of the signal in cable is shorter than 
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FIG. 5— WITH STAGGER STACKING, the upper antenna Is mounted so that its elements are located tt 
wavelength ahead of the corresponding elements of the lower antenna. 
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HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. McPartland. 
416 pp., 300 illus. This volume pro- 
vides a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
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the wavelength of the signal in free space. 
Therefore, when calculating the length of 
a section of transmission line, you must 
compensate for a characteristic called ve- 
locity of propagation. For solid-dielectric 
coax, the velocity factor is 0.66; the ve- 
locity factor is 0.85 for foam-dielectric 
coax. Thus a piece of solid-dielectric coax 
that is one wavelength long will be only 
66% as long as the wavelength of the sig- 
nal in free space. 

Let's next calculate the dimensions of 
the array shown in Fig. 5. We'll use 100 
MHz, the center frequency of the FM 
band, as our design frequency. In free- 
space: 

X. = 11 ,700// inches 

X/2 = 5850/f inches 

W4 = 2925/f inches 
where \ is the wavelength and / is the 
frequency in MHz. At 100 MHz, one 
wavelength is 11,700/100, or 117 inches. 
Vertical spacing between the antennas is 
81.9 inches (117 x 0.7) while the hori- 
zontal offset or staggered dimension is 
2925/100, or 29.25 inches. The solid-di- 
electric coax connecting the antenna array 
to the coupler consists of two lengths. The 
shorter length, which measures L inches, 
connects the bottom antenna to the cou- 
pler. The other section is a quarter wave 
longer, so it measures L + 19.3 inches 
(66% X 117/4). 

Horizontal stacking 

When the reflected signal arrives from 
an angle to the right or left of the direct 
signal, two high-gain directional antennas 
can be stacked horizontally (side-by-side) 
and aimed for maximum pickup of the 
direct signal . Their cemer-to-c enter spac- 
ing can be adjusted to develop a null in the 
pattern corresponding to the angle of ar- 
rival of the reflected signal. Figure 6-a 
shows that at some spacing, H, between 
the antennas, the reflected signal arrives at 
an angle corresponding to one of the 
minor lobes in the pattern. In that situa- 
tion, multipath distortion will be severe. 
To minimize that distortion we can 
"warp" the response pattern so the re- 
flected signal falls at a null between the 
major and minor lobes as shown in Fig. 
6-b. When that occurs, the reflected sig- 
nal "sees" half- wave or 180° spacing be- 
tween the two antennas. When that 
happens, the signal voltages induced in 
the two antennas are 180°out of phase, so 
they cancel at the coupler. 

On the other hand, the antennas are 
oriented so that the direct signal reaches 
both simultaneously. That means that the 
c/3 signals are in phase. The overall result is a 
y 3-dB increase in the strength of the direct 
o signal and die cancellation of the reflected 
f signal. 

2 Success in cancelling the reflected sig- 
jij nal depends on how precisely we know the 
O value of 9 , the angle between the direct 
Q and the reflected signals. When the.loca- 
CE tion of the reflecting surface is not known. 
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FIG. 6— WITH HORIZONTAL STACKING, at some 
spacing, H, the reflected signal will arrive at an 
angle corresponding to one of ttie antenna sys- 
tem's minor lobes; tfiat is shown in a. It is possi- 
ble to alter the spacing between antennas so 
that the reflected signal comes in at an angle 
corresponding to a null between the lobes: that 
is shown in b. 

you can measure 6 by first orienting the 
antenna for best reception of the direct 
signal and then repositioning it for best 
reception of the reflected signal. The 
spacing between antennas, H, can be de- 
termined from: 

H = (X/2)s!ne 
where H and X are in inches. 

Let's see how that formula is used to 
calculate H by looking at an example. 
Let's assume that the carrier frequency of 
the incoming signal is 100 MHz, and that 
the angle 9 between the direct and the 
reflected signals is 40°. First, X. is equal to 
11700/100 = 117. Plugging into the equa- 
tion, H = (117/2)sine = (117/2)0.6428 
= 117/1.285 = 91.4 inches. 

The graph in Fig. 7 shows the rela- 
tionship between and the center-to-cen- 
ter spacing, H, in wavelengths. Note that 
as 9 increases beyond 30 degrees, the 
spacing is quite small, and the antenna 
elements may touch or overlap. In such 
cases, space the antennas an odd multiple 
of H apart. That allows clearance without 
changing the response pattern. 

Diversity reception 
While eliminating multipath distortion 



for a home receiving setup presents rela- 
tively few problems, the same can not be 
said forcai- setups. There, the directional 
signal path between the FM transmitter 
and the moving car is constantly chang- 
ing. At times the received signal is se- 
verely attenuated or completely blocked, 
causing fading and "drop out." At other 
times, the car's antenna picks up signals 
reflected from the ground, buildings, 
hills, etc. As the car moves, the phase 
relationships between the direct and re- 
flected signals are constantly changing, 
adding and then subtracting at random 
rates to vary the instantaneous signal 
strength, producing a multipath distortion 
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FIG. 7— THIS CHART shows the relationship be- 
tween the angle H and the proper spacing in 
wavelengths between antennas in a horizontally 
stacked system. 



called "flutter" or "picket-fencing." 

It was discovered many years ago that 
signal strength at a particular moment 
may be quite different at antennas spaced 
just a few wavelengths apart. A technique 
to eliminate the above mentioned receiv- 
ing problems, called diversity reception, 
takes advantage of that phenomenon by 
feeding an FM receiver from two anten- 
nas. The theory being that as the signal 
strength is fading on one antenna, it will 
be constant, or even increasing on the 
other. A diversity receiver is designed to 
determine which antenna is providing the 
strongest signal at a particular moment 
and to switch to that antenna. 

Figure 8 is a block diagram of a diver- 
sity receiver. As is shown, such a receiver 
features two antennas, two tuner front 
ends, two IF amplifiers, two FM detec- 
tors, a common local oscillator, and a 
comparator. Clarion Corp. of America 
(5500 Rosecrans, Lawndale, CA 90206) 
sells a diversity receiver, the Audia 
DTX-1000 shown in Fig. 9. In that re- 
ceiver, a common local oscillator tunes 
both tuners to precisely the same frequen- 
cy. The signals in the two IF-amplifier 
systems are rectified separately to develop 
signals consisting of a direct-path voltage 
and a multipath voltage. 

Amplitude modulation (AM) and 
phase modulation (PM) components de- 
velop when an out-of-phase multipath sig- 
nal is combined with the direct signal. 
The AM components of the multipath sig- 
conintinued on page 115 
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Designing Double- sided PC Boards 

Making a double-sided PC board is child's play when designing one. 
Here are a few hints to ease the design process. 



Part 2 



LAST MONTH WE WERE 

outlining methods of 
routing traces on the PC board. Let's 
finish that discussion and go on to the 
actual etching process. 

We've discovered a few general rules 
that should be kept in tnind when routing 
traces. 

1. You can route a trace through IC 
pins on the foil side, but doing it on 
the component side is asking for 
trouble. 

2. Power and ground connections 
should be made in each section 
separately. When the whole circuit 
has been laid out, the individual 
sections can be joined. 

3. Keep all traces except those going 
between IC pads, at least one tenth 
of an Inch (two divisions on the 
graph paper) away from the IC 
pads. That leaves room for solder 
pads 

4. Bus lines that have to be routed to 



ROBERT GROSSBUVTT 

many IC's on the board should be 
handled as in number 2 above. 

If you look at a commercially 
made board, you'll see that traces 
are routed through IC pins on both 
sides of the board. Now, you can lay 
out your board that way; it's easy to 
do things like that on paper. But 
when the time comes to actually 
make the board, you're going to re- 
gret it. If your registration or drilling 
is even the slightest bit off, you're 
going to be swamped with shorts 
and broken traces. And if you use 
IC sockets, (and you should!), the 
traces most likely to be causing the 
problem will be hidden under the 
wall of the socket. 

After you get the IC's drawn in, connect 
the pwwer, ground, and whatever other 
pins have to be joined. Once you've done 
that, start drawing in the other compo- 
nents that are part of this section of the 



circuit. Don't forget to draw the pads and 
outlines of the components on the top side 
of the board. Put in the traces you need to 
connect everything together, making sure 
you leave an escape path for the traces that 
have to go somewhere else on the board. 

Getting traces from one side of the 
board to the other is a major problem with 
home-made double-sided boards. Com- 
mercially made boards use plated- 
through holes, but we've never found a 
reliable way to make plated-through holes 
at home. "The best way is to "fake it" by 
using a component leg as a feedth rough. 
By drawing solder pads in register on both 
sides of the board, you can easily get a 
trace to the other side of the board. The 
real problem comes with traces that con- 
nect only to IC's. 

There are a couple of options to handle 
that type of situation. Which one you 
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choose depends on your circuit, your pa- 
tience, and your concern witii the final 
appearance of the board. 

• Drill slightly larger holes that can fit a 
small wire as well as the IC leg and solder 
the wire to the pads on both sides of the 
board. 

• Use wirewrap sockets and leave them 
sitting a quarter of an inch or so above the 
component side of the board so you can 
solder to the pad on the component side. 

• Use Molex pins instead of IC sockets. 

• Draw in solder pads for small pieces of 
wire used only for connecdng the iwo 
sides of the board. 

• Don't use sockets and solder directly to 
the IC legs. 

Not all those choices are practical. Not 
using sockets is ridiculuous and drilling 
larger holes can be dangerous. The other 
three options depend on how you want the 
final board to look, and what plans you 
have for producing the board. If you're 
going to have the board commercially 
made, using wiie-wrap sockets or Molex 
pins is good because the holes can be 
plated through by the people that make 
the board. If your board will only be made 
at home, you can draw in solder pads for 
through-the-board jumpers. The design of 
the board is slightly more complicated 
when you use that method, and assembly 
is a bit more work. But the advantages are 
that it can be done at home and the holes 
can be plated through later on. 

Figure 5 shows the layout with the first 
section of the circuit drawn in. You can 
see that extra pads were used for the 
feedthroughs needed to get some connec- 
tions to other parts of the circuit. As 
you're doing the layout for your own 
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FIG, 6— FOIL PATTERN LAYOUT lor the pairs Of 4508's and 4040's. 



board, it's a good practice to always end 
the I/O of each section in a place with 
room enough for feedthrough solder pads. 
That's true even if you decide to use some 
other method of jumping them to the other 
side of the board. No matter what kind of 





^ FIG. S—THE I/O CONNECTIONS st^ould be made first, as we have done hera. 




PC design you're doing, always keep in 
mind that lost options are potential prob- 
lems. In other words, until the final layout 
is done, don't eliminate any possibilities. 
As you can see from the block diagram 
and schematic of our circuit, there is one 
large section made up of four identical 
pairs of IC's. (Each pair is made up of a 
4508 and a 4040.) Since each of those 
pairs is connected in the same way, doing 
the layout for one means we've done the 
layout for all of them. In Hg. 6, the PC 
pattern for those parts has been drawn in. 
Most of the I/O has been brought over to 
the component side because the foil side 
got jammed up with the traces connecting 
the IC's together. Now that we're talking 
about traces on the component side, we 
should tell you how to decide which traces 
should be on which side of the board. 

• Put traces on the component side only 
when there's absolutely no room on the 
foil side. 

• Horizontal runs should be on one side 
of the board and vertical runs should be on 
the other. 

If you pay careful attention to the first 
"rule," you may be lucky enough to find 
that you can add one or two jumpers and 
reduce the whole layout to a single-sided 
board. The importance of the second 
"rule" becomes evident when you get fur- 
ther into the layout. As you start laying out 
the traces on the foil side that are needed 
to connect the components together, there 
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FIG. 7.— THE FINISHED LAYOUT is Shown here on an etched board. Note how the traces run between 
the top and bottom of the board. 



will be fewer open paths either vertically 
or horizontally, depending on your layout. 
Reserving a board side for each direction 
makes everything a lot more orderly. 

You can see that extra board space was 
needed just for the I/O traces. That's why 
you should malse the layout for each sec- 
tion as compact as possible. It's impossi- 
ble to tell at the outset how much extra 
board space is going to he needed by the 
layout itself. If you have no restrictions on 
the size of the board, that's not much of a 
problem. But if the board has to fit some- 
where in particular, you have to be very 
stingy in allocating board space as your 
design develops. 

The actual procedure for running a con- 
tinuous trace on both sides of the board is 
surprisingly easy. Since we 'unfolded' the 
board, not only are both sides laid out in 
front of us but both of the layouts are 
correct left to right. Some other methods 
of doing double-sided layouts use tracing 
paper and light boxes and wind up giving 
you a reversed image of one side of the 
board. Double-sided layouts are compli- 
cated enough without having to work with 
backwards. 

When you want to move a trace to the 
other side of the board, end the trace with 
a solder pad and then find the correspond- 
ing point on the other side of the board 
using the graph-paper lines as a guide. 
Use the dividers to transfer the distance 
from the baseline, checking it several 
times to make sure the dividers haven't 
slipped. Try to keep all the solder pads on 
the intersections of the graph paper lines; 
it's easier to keep from making mistakes 
that way. 

As your layout gets near completion, 
it's not unusual for a trace to make several 
trips between both sides of the board. Just 
as traces fill up the foil side, the compo- 



nents themselves will fill up the other 
side. And since you want to eliminate as 
many problems as possible, try to keep 
the traces on the component side of the 
board as far as you can from the compo- 
nents. That's particularly important with 
IC's, since the board space next to the 
holes is going to be permanently covered 
by the IC sockets. 

Figure 7 is the completed board layout. 
It may seem to be complicated but that's 
only because it's our layout and not yours. 
Just as it is with schematics, the circuit is 
self evident to the person that drew it. By 
keeping everything in separate sections 
and building the final layout a section at a 
time, you can keep all of it straight in your 
mind. Of cour.se it's always nice to put 
helpful labels, such as pin and part num- 
bers, on the board. It can't hurt and it 
could save a lot of head scratching later 
on. 

In Fig. 7, you can see that the power 
and ground connections have been made 
and brought out to two of the card-edge 
fingers. The thing to notice here is that the 
routing for these traces isn't a straightfor- 
ward one. They wander over both sides of 
the board. If we had been connecting each 
section up as we went along, chances are 
the layout would have been a lot different 
looking. Not better, not worse, but only 
different. 

After you've checked the connections 
against your paperwork and checked the 
paperwork against the breadboard, the 
time has come to use drafting aids to 
blacken the pads, doughnuts, and traces 
you've drawn in with the blue pencil. 
Keep things nice and neat and don't worry 
about the blue lines: standard lithographic 
film won't see them — all h knows about is 
black and white. Don't use drafting tape 
that's less than one sixteenth of an inch 



wide because it's hard to get a successful 
etch with a line that's thinner than one 
thirty second of an inch thick. The traces 
themselves should be at least 0.2 inch 
apart for the same reason. If you're work- 
ing at greater than double size, don't for- 
get to multiply those dimensions 
accordingly. 

Once things are all blacked in, put reg- 
istration marks on the comers and the 
artwork is ready to take to your local 
lithographer. He can reduce your layout to 
the right size and make the necessary 
negatives or positives for you on 
lithographic film. 

Now we get to the easiest part of the 
entire task, etching the printed-circuit 
board itself Although that is a completely 
different topic from the one we've been 
dealing with in this article, we've as- 
sumed that you are familiar with the tech- 
nique and have not covered it here. If that 
is not the case, you can learn about the 
etching process in "Etch Your Own PC 
Boards, a two part article that appeared in 
the January and February 1983 issues of 
Radio- Electronics. 

Details, details! 

One thing that hasn't been mentioned 
so far is that the secret ingredient to some- 
thing as complex as a double-sided PC 
layout is an overwhelming attention to de- 
tail. 

As your layout starts to unfold on paper, 
it gets easier and easier to make a mistake. 
An incortectly transferred measurement, 
a wrong trace, IC's drawn in backward, 
etc. can be disastrous. Be careful, and 
keep good notes! By the time you finish 




ONCE THE UVYOUT IS FINISHED, It's tim« to 
etch the board using chemicals and aids like the 
ones shown hete, 

the layout for the last section on the board, 
it's easy to forget what goes where in the 
first one. 

Laying out a double-sided PC layout is 
much easier than you think it is. But like a 
lot of other things, the only way to leant 
how to do it is to do it. Start with a simple 
one, preferably a circuit for which you've 
already done a single- sided layout. The 
double-sided layout will make the board 
smaller and more compact. (The layout 
we've been using as an example stuffed 14 
IC's and a bunch of other components ^ 
onto a 3 X 5-inch board.) And though = 
compactness might not be your goal, re- cc 
member that you can always make a board x 
bigger, but it's sometimes hard to to make S 
it smaller. R-E 5 
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DAVID H. DAGE 



Last month, we showed you 
how to build an IC tester and 
analyzer. This month, we'll 
show you how to use it. 




IC TESTER 



Part 2 



WHEN WE LEFT OFF 

last month, we had 
put the [C analyzer or tester together and 
had just finished checking its various 
functions. This month, we'll show you 
how to put the tester to work. Before we 
get started, we should mention that the 
foil pattern for the solder side of the main 
boai-d was not shown in the "PC Service" 
section because of space restrictions. It 
does, however, appear this month. (See 
page 83) 

IC pinout cards 

When using the IC analyzer as a 
monitor or tester, you must know how the 
IC is supposed to function, i.e., how the 
input pins affect the output pins. The IC 
pinout cards supply that information. 

While the pinout cards cannot supply 
all the information that you would expject 
to find on data sheets, they can come 
surprisingly close. For example, see Fig. 
12-a, which shows the pinout card for a 
7400 quad nand gate. To use the IC tester 
in its comparator mode, set each switch 
either in (for an input) or out (for an 
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FIG. 12— THE PINOUT 
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CARDS should contain as 
possible. 



output). Setting up the analyzer can be 
done quickly and easily if each pin on the 
card is marked appropriately. 

A set of pinout cards for the 74xx series 
of ICs is available from the source men- 
tioned in the Parts List. If you make up 
your own set, you'll want to include on the 
cards an easy way to distinguish between 
inputs and outputs. Our convention is to 
mark inputs with a bold line toward the 



inside of the card, and outputs with a bold 
line toward the edge. You'll also want to 
indicate which inputs and outputs are nu- 
merically weighted, etc. 

To monitor and check an IC. we need to 
know how its inputs affect its outputs. For 
the most part, that information will be 
obtained from reading the IC cards, and 
using a little prior knowledge. The 7400 
caj'd is an example of siniple gates shown 
in symbols. Prior knowledge of gate oper- 
ation is necessaiy in order to know thai 
when pins I and 2 are high, the output at 
pin 3 will be low. 

As another example, look at the 74175 
quad D fiip-flop with common clock and 
clear shown in Fig. \2-b. You may already 
know that a D-iype flip-flop stores the data 
on its D input when clocked and that it 
may be preset (set) or cleared (reset). The 
data stored is available at the Q output, 
and it's complement Is available at the o 
output. The 74175 flip-flop can be 
cleared, but no preset is available. To 
clear the fiip-flop, a low level signal is 
required (as indicated by the tiny circle). 
The flip-Hop is clocked with a rising edge. 
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The title "quad D flip-flop with comtnon 
clock and clear" indicates that there are 
foiir separate flip-flops that are clocked 
and cleared together. The four inputs, the 
four true outputs, and the four compli- 
mented outputs are designated with sub- 
scripts a, b, c. and d. 

Putting all that together in words and 
using the pin designations on the card we 
have; data on pins 4. 5. 12. and 13 will be 
stored when pin 9 (clock) goes high 
providing pin 1 is high and remains high. 
This data will be present on pins 2. 7, 10, 
15 and its compliment on pins 3,6, 11, 14 
respectively. After pin 1 goes low. outputs 
on pins 2, 7, 10, and 15 will go low and 
pins 3, 6, 11 and 14 will go high. 

Using the analyzer 

The IC analyzer requires an external 
source of between 5 and 15 volts DC. It 
draws approximately 300 mA with all 
LED"s lit. If possible, you should power 
the analyzer from the circuit under test. 
For safety's sake, first connect the power 
cable to the circuit, and then measure the 
voltage magnitude and polarity at the ca- 
ble connector. Place the power switch to 
the proper range, and only then connect 
the cable to the analyzer. 

If the external circuit cannot supply the 
300 mA needed, you' 11 have to use a sepa- 
rate power source. If you do that, it is 
important that she hvo supplier have a 
common ground (or that ihe individual 
grounds remain within 1/2 veil of each 
01 her I. 

The pinout card corresponding to the 
iC under test should be inserted in the 
analyzer, and all switches should be ini- 
tially in the OUT position, as shown in Fig. 
13. However, if you're testing 14-pin IC's, 
you may want to switch the two bottom 
(unused) switches to the in position so 
that the LED"s will stay off and wont be 
distracting. 

The DISPLAY STORE switch should also 
be left in the out (not stored) position 
until needed. When installing IC's or the 
DIP clip, always orient pin 1 correctly. Pin 
I is always at the top left-— even when 
imstalling 14 pin device's. 

Be aware of the voltages present on an 
in-circuit IC before connecting the DIP 
clip. Many IC's operate as input or output 
buffers and their pins may not be at logic 
voltage levels. Any IC with open-collec- 
tor outputs should be suspect. Remember 
to orient the DIP clip to pin one. 

Using the pulse stretcher 

Connection to the pulse stretcher is 
made at the second row of S03. the sol- 
derless breadboard. Any transition from 
high to low (or low to high) greater than 20 
ns will cause the pulse-stretcher LED to 




FIG, 13— WHEN THE PINOUT CARD is mounted on the tront pane), the funclion of each switch 
becomes apparent. And since each IC has its own card, no numbering confusion exists between 14 
and 16 pin IC's, 



blink on for about 50 ms. Rapid pulse 
activity below 50 MHz will cause the 
LED to blink continually. Connecting the 
pulse stretcher to an in-circuit IC is usu- 
ally made by connecting the IC to one of 
the A sockets (using the DIP clip) and 
connecting the pulse stretcher input from 
socket B to socket A using an 8-inch 
length of 24-gauge solid wire stripped at 
both ends. 

The pulser 

The pulser or pulse generator is ac- 
cessed at the third row of the solderless 
connector, S03, and it can be connected 
to an in-circuit IC in the same manner as 
described for the pulse stretcher. The 
pulse generator senses the external logic 
level, and when the pulser pushbutton 
(819) is pressed, it will drive the circuit to 
the opposite state. If S19 is held closed for 
more than 2 seconds, the generator will 
deliver a lOO-pps pulse train as shown in 
the oscilloscope photograph of Fig, 14, 

Let's see how we would use the pulse 
generator to troubleshoot the circuit 
shown in Fig. 15. Suppose we want Co 



verify that the and gate ICl-a is operating 
properly, and suppose that an initial check 
shows that pin 2 is high and pin 1 is low. In 
order to see if the gate is operating cor- 
rectly, we have to override the low level 
output from IC!-c. The pulse generator 
output is connected to pin I of ICl-a and is 
activated. If the circuit is operating prop- 
erly, pin 3 should change state. If it 
doesn't, both pin 1 and pin 3 must be 
monitored. 

If pin I is shoned to ground ( and there- 
fore cannot be pulsed), monitoring pin 3 is 
useless. So let's assume at this point that 
pin I did go high when pulsed, but pin 3 
stayed low. One of the internal compo- 
nents of the gate could be faulty, holding 
pin 3 low. Let's label this a "'logic short," 
which is typically several ohms. Pin 3. on 
the other hand, could be shorted exter- 
nally by a solder bridge or an unetched PC 
trace. Let's label this kind of a .short as a 
"hard short, " which is typically less than 
an ohm. 

The pulser can change the level of a 
logic short but not of a hard short. If you 
verily that pin I pulsed high but pin 3 did 
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FIG. 14— THE PULSER OUTPUT is shown on this 
oscilloscope photograph. (Courtesy Tektronix.) 
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FIG. 15— TROUBLESHOOTING THIf CIRCUIT is 
easy using the IC tester. 

not. the pulser should then be connected 
to pin ^ and pulsed. If pin 3 can't be 
pulsed with the pulse generator, look for 
an external short first before replacing 
gate A. By u.sing the pulse generator in 
this manner it is possible to distinguish 
between logic shorts and hard-wire 
shorts. 

While hard shorts can occur in iC de- 
vices, they are not as common as logic 
shorts. To complicate matters, shorts may 
exist between inputs (pin I and 2), be- 
tween outputs, outputs to inputs, and cir- 
cuits shown here to circuits on the other 
side of a schematic. When using the pulse 
generator along with the monitor, observe 
any input or output that changes. 

If both pins I and 2 are low. they could 
be connected together and pulsed. The 
pulse generator has plenty of power to 
pulse several inputs at once. By tying pins 
1 and 2 together, output pins 8 and II are 
also tied together. Should pin II change 
state, it would be shorted through output 
pin 8. Diodes can be used to pulse more 
than one input while maintaining output 
isolation. Use diodes with a low forward 
drop, such as germanium or Schottky di- 
odes. 

Using the in-circuit monitor 

To use the IC analyzer as an in-circuit 
monitor, it should be set up as follows: 

• Connect power from circuit under test 
lor a separate supply) 

• Connect jumper cable to socket "A" . 

• Connect shorting plug to socket "B" 
and ground at solderless connector. 

• Place all IC switches, including the 

DIS1»LAY STORE SWttch, tO the OUT 

position. 
Select the appropriate IC curd, insen it 



into the IC analyzer, and connect the DIP 
clip to the in-circuit IC. If an LED is off, 
then the corresponding pin is at a low 
logic level. If the LED is on. then the pin 
is either at a high logic level or it is pulsing 
rapidly. A blinking LED indicates slow 
pulse activity. 

The A sockets (SOI or S02) are di- 
rectly connected to the IC under test. Volt- 
age measurements can be made at that 
p<iint with an oscilloscope or voltmeter. 
The built-in pulse generator and pulse 
stretcher can also be connected there. 

When an LED is on, its meaning is 
ambiguous — it can mean that the pin is at 
a .steady state or that it is pulsing rapidly. 
However, you can determine which state 
it's really in by using the pulse stretcher. 

To determine pulse activity, the built in 
pulser detector could be connected to one 
pin at a time at socket "A". That's the 
recommended procedure when tracing 
logic or using the pulser. However a much 
faster method is available. With the short- 
ing plug grounded, the LED will be on if 
the logic voltage is high or rapid pulse 
activity is present. If you lift the shorting 
plug's ground and the LED remains on, 
rapid pulse activity is present. If the LED 
goes off, the voltage level is high with no 
pulse activity. Lifting the ground on the 
shorting plug to ob,serve pulse activity can 
be accomplished very quickly. The 
monitor circuit alone is capable of detect- 
ing single pulses greater than 1 |i,s. They 
are stored in a flip-flop until reset by the 
internal lOO-pps generator. 

If you remove the shorting plug from 
ground, the LED's will display the com- 
plement logic, i.e. on for low, off forhigh. 
That is useful when observing comple- 
mented inputs or outputs. As an example, 
the 7447 decoder that is driving a 7 seg- 
ment display will have active low output 
when displaying a segment. By using the 
compliment a lighted LED will corre- 
spond to a display segment that is on. 

Pull-up plugs 

For TTL devices, a floating input is 
considered to be high. However, depend- 
ing on internal leakage, its voltage could 
fall into the undefined area of 1.7 volts or 
so. Since many designers choose to leave 
unused TTL inputs floating, incorrect 
monitoring may result. 

That problem can be eliminated by 
using the pull up plug. Insert it into the A 
socket and connect its lead to + V^^ at 
the solderless connector, 

CMOS devices have vety high input 
impedances, and their inputs must not be 
left unconnected (floating). A floating 
CMOS input can, and will, switch from 
one state to the other. For new designs, 
that can make troubleshooting difficult. 

The pull-up plug can be installed in one 
of the A sockets and alternately connected 
from + \qq to ground at the solderless 
connector. Any input which changes 



ORDERING INFORMATION 

Thetotlowing are available from Dage Sci- 
entific Instruments, P,0. Box 144, Valley 
Sprmgs, CA 95252: Plated-thru PC 
boards, tC pin-out cards and detailed in- 
structions (order number IC-18), $30,00 
plus $2.0D shipping. Complete kit of parts 
less chassis. DIP-clip cable, and sockets 
(order number lC-20), 879,95 plus S3,00 
shipping. Complete kit, includes as- 
sembled dip-clip cable, zero insertion 
force socket, even solder (order number 
IC-22) $119,00 plus S4.00 shipping, Cal- 
ifornia residents please add sales lax. 
Countries other than U,S,A, and Canada, 
please add S8.00 



when the pull up plug is changed should 
be examined more closely. The pull-up 
plug is not needed for normal CMOS op- 
erations, and should be removed from the 
circuit after checking the inputs. 

The in-circuit comparator 

To use the in-circuit comparator: 

• Connect power from the above circuit. 

• Connect the j umper cable with DIP clip 
to socket A, 

• Place all switches in the out position. 
Select the proper card and insert it in 

the tester. Then connect the DIP clip to the 
in-circuit IC and install a good IC in sock- 
et B. You are then ready to put the switch- 
es for ground, power, and the inputs to the 
IN position. 

Ail the LED's should remain off if the 
in-circuit IC is operating properly. If an 
output LED blinks or stays on. something 
is wrong. If an input LED blinks or stays 
on. the input is probably floating and 
should be ignored. To catch and hold sin- 
gle momentary faults, switch S17 to the 
STORK position. To clear, press S19, the 
i>UL,siiR switch. 

Output LED's will go on if an output 
pin on one IC changes more than 800 ns 
before the same pin on the other. The old 
style CMOS outputs called A-Series do 
not have the drive capabilities that the 
newer B-Series devices have. It is possible 
that the A-Series device is driving a large 
capaeitive load and may take longer than 
800 ns to switch. The analyzer's good IC 
is driving practically no load at all and 
therefore switches very rapidly. Viewing 
the output on a scope should reveal such 
timing problems. 

For the comparison test to work, both 
iC's must be synchronized. As an exam- 
ple, assume that a 4060, l4-stage ripple 
counter is used as a simple divider and 
that the circuit does not require the divider 
to be reset or start from zero. To reset this 
device, pin 12 must be made high. If pin 
12 is held low with a resistor, the pulse 
generator can reset both the in-circuit and 
the known good IC. They will now run in 
coHtiiuied on ptige 115 



82 



PC Service 



One of the most difficult tasks in build- 
ing any construction project featured in 
Radio-Electronics is making ttie PC 
board using just the foil pattern provided 
with ttie article. Weli, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section, where ttiey're printed by 
themselves, full sized, with nothing on the 
bacl< side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 



In orderto produce a board directly from 
the magazine page, remove the page and 
carefully inspect it under a strong light 
and.'or on a ligtit table. Look for breaks in 
the traces, bridges between traces, and. 
in general, all the kinds of things you Icck 
for in the final etched board. You can clean 
up the published artwork the same way 
you clean up you own artwork. Drafting 
tape and graphic aids can fix incomplete 
traces and doughnuts, and you can use a 
hobby knife to get rid of bridges and dirt. 



An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 
across the back of the artwork. That helps 
make the paper transluscent. Don't get 
any oil on the front side of the paper {the 
side with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit— patting with a paper towel will help 
speed up the process — place the pattern 
front side down on the sensitized copper 
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THE SOLDER SIDE OF THE IC TESTER BOARD. See page 80 for more Information. 
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PC Service 



blank, and make the exposure. You'll 
probably have to use a longer exposure 
time than you are used to. 

We can't tell you exactly how long an 
exposure time you will need because we 
don't know what l<ind of light source you 
use. As a starting point, figure that there's 
a 50 percent increase in exposure time 



over lithograptiic film. But you'll have to 
experiment to find the best method to use 
with the chemicals you're familiar with. 
And once you find it, stick with it. Don't 
forget the "three C's" of malting PC 
boards — care, cleanliness, and con- 
sistency. 
Finally, we would like to hear how you 



make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best tor you. Ad- 
dress your letters to: 

fiadio-Eleclronics 

Department PCB 

200 Park Avenue South 

New York, NY 10003 
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FOIL PATTERN for the Versatile Power Supply. The component side of the board Is shown here. 
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SOLDER SIDE of the "Versattte Power Supply" PC board Is shown here. For more Information on the project, see page 53. 
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ECG^K^ for zenith 
"Z" Chassis 

Philips ECG has replacement 
integrated circuits for the 221- 
175, -179 and -190 in the Zenith 
System 3 "Z" chassis. They are 
the ECGS73, 874 and 875. Just 
three of the hundreds of inte- 
grated circuits available from 
Philips ECG to replace literally 
thousands of part numbers. All 
are manufactured to meet OEM 
specs so you know they fit and 
they work. 

CIRCLE 310 ON FREE INFORMATION CARD 





ECC° Bipolar transistors 

Philips ECG replacement leader- 
ship is obvious again. The ECG 
29, bipolar transistor, used as 
a replacement in the fan motor 
control system of Cadillacs, has 
been added to the Philips ECG 
line. (The ECG29 replaces Delco 
part numbers 139DDF and 7391- 
BT). There are 322 other bipolar 
transistors in the Philips ECG 
line that replace thousands of 
other domestic and foreign tran- 
sistor types. 

CIRCLE 31 1 ON FREE INFORMATION CARD 




ECG^ RF Rnver transistors 

Philips ECG power transistors 
are the ideal replacement RF 
power output devices for fire, 
police and taxi radios. They are 
suitable for transmitters and 
drivers up to 100 Watts RF 
power. They cover frequencies 
from the 13 to 30 MHz band to 
the UHF 806 to 870 MHz band. 
Most dealers will be happy to 
learn that Philips ECG replace- 
ment RF power transistors are 
designed to replace units in 
Asian and European equipment 
as well as domestic tjrpes. So, if 
it's ECG, it fits and it works... 
worldwide. Philips offers a selec- 
tion of over 65 RF transistors 
that replace literally hundreds of 
domestic and foreign transistoi-s 
in a broad range of frequencies. 

CIRCLE 312 ON FREE INFORMATION CARD 



ECG^ High voltage triplers 

You have a choice of 29 types of 
high voltage triplers from Phil- 
ips ECG, and these 29 triplere 
replace hundreds of part num- 
bers. Six step, five step, with 
damper, with resistor— you name 
it, Philips has it. For example, 
the ECG559 replaces the Zenith 
212-148 and the ECG560 replaces 
the Zenith 212-147-and only 
Philips ECG has replacement 
parts for these Zenith types. 

CIRCLE 253 ON FREE INFORMATION CARD 



The one thing we make 

that you have to 

replace every year. 




the new and expanded ecc semiconductors Master Guide. 



Your new Master Guide will be looking 
as dog-eared as the old one before long. 
Because this year the Master Guide has 
been expanded to include more than 
400 new products and almost 25,000 
new cross references. The Master 
Replacement Guide for 1985. 656 pages. 
Over 3,500 different ECG devices that 
provide replacement coverage for more 
than 227,000 industry types. And every- 
thing in the book is cross-referenced 
so you can find what you're looking for 
fast, and be sure it fits. Pius, everything 
we make meets or exceeds the original 
JED EC or application specs. So it 



works. It's the only book you'll need. 
But you'll need a new one every year. 
To get a copy of the new Master 
Guide, go to your nearest Philips ECG 
distributor. For his name and location, 
just call: 1-800-225-8326 (in Mass., 
617-890-6107). 

if it's ECC, it fits. And it works. 



PhiiipsECG 



A North American Philips Company 
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Robotics 



Using a purchased robot in the lab 



IN ORDER TO GET STARTED IN ROBOTICS 

experimentation it is very impor- 
tant to choose tine right equip- 
ment. Whether you are experi- 
menting with arm-type devices or 
fully intelligent mobile robots, 
one of the first decisions you'll 
have to make is whether to build a 
robot from scratch, buy a robot kit, 
or buy a pre-assemb!ed robot. In 
previous columns I've discussed 
howto build your own robot out of 
readily available motors, wheels, 
and gears. This month we'll dis- 
cuss the advantages of buying a 
robot kit, and take a detailed look 
at one popular kit. 

Actually, there are many advan- 
tages to purchasing a complete 
robot kit, rather than buildingyour 
own from scratch. To begin with, 
you don't have to go parts-hunt- 
ing, so you can get right to work. 
In addition, the mechanical design 
has already been debugged; the 
gears fit together and the motors 
are the correct size. Last, and cer- 
tainly not least, the electronic con- 
troller is debugged, and the 
operating-system software is usu- 
ally supplied. 

All in all you can save a lot of 
grief by buying a robot kit. One 
such kit, called the Scorpion 
Mobile Robot, is shown in Fig. 1. It 
is manufactured and sold by Rhino 
Robots, Inc. (3402 N. Matt is, P.O. 
Box 4010, Champaign, IL 61820). 

What is a Scorpionl 

g The Scorpion is a two- wheeled 

2 intelligent platform you communi- 

§ cate with from a remote computer 

o or terminal. The Scorpion has its 

y own built-in computer system, 

^ The 6502 microprocessor control- 

5 ling the motors and sensors is the 

S same as that used in the Apple //. 




FIG. 2 



An 8K operating system that has 
been specifically designed for the 
Scorpion is supplied in ROM 
{Read Only Wemory). In addition, 
there is 2K of RAM (/?andom 
Access Memory) available for user 
programs. 

The I/O capabilities of the sys- 
tem are quite impressive. There 
are 32 lines of I/O, and provision 
has been made for adding even 
more I/O, 

If, after experimenting, you find 
that you need more RAM for pro- 
grams, more I/O for controlling 
external devices, etc., there are 
two 44-pin bus connectors on the 
PC-board that allow expansion 
through user-designed or com- 
mercially-available cards. 

Communication with Scorpion 
is handled via an RS-232 serial link. 
Located on the Scorpion control 
board is a programmable UART 
(Universal Asynchronous /Receiver 
Transmitter) with a built-in baud 
rate generator. 
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The mechanical system of the 
Scorpion is similar to the one used 
in the two-wheeled platform pre- 
sented in last month's column. 
However, Rhino chose stepper, 
rather than regular, motors to al- 
low more precise control over the 
robot's motion. A punched alumi- 
num chassis provides support for 
the two steppers which are con- 
nected through gears to the main 
drive wheels. There are also two 
idler wheels; they are mounted 
near the back end of the Scorpion, 
one per side. 

Figure 2 shows the major com- 
ponents of the Scorpion kit. What 
is not shown is the multitude of 
screws, wires, and other small 
components that are supplied by 
Rhino to make the Scorpion a 
complete, stand-alone kit. 

There is no power supply in- 
cluded with the Scorpion. 
Because the four stepper motors 
(two are used to control the robots 
motion; we'll get to the other two 
in a moment) draw a great deal of 
current, and the controller circuit 
uses power-hungry NMOS de- 
vices, you'll need a hefty supply. In 
fact, the required power is spec- 
ified to be 12 volts at 5 amps. Sure, 
you're not always going to need 5 
amps, but your power source must 
be capable of that much current 
for those times when all four step- 
pers are running at once. 

Let's look at those other two 
steppers. They perform a very in- 
teresting function. Looking back 
at Fig. 1, you'll notice a radar-like 
antenna mounted on the front of 
the Scorpion chassis. The man- 
ufacturer refers to that device as a 
scanner. It is actually a highly sen- 
sitive light meter. 

The two stepper motors, one lo- 
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How Many Times 
Do You Intend To Let 

"THE SAME DOG" 

Bite You ? 



* How many times have you worked all day long trying to diagnose the 
hl-voltage I LV regulator circuit of a set that is In shut down only to 
eventually find that a shorted video, color, vertical, tuner, AQC. or 
matrix circuit was causing the set to shut down and, to find that the hi- 
voltage / LV regulator circuit was working flawlessly all the time? 

* How many times have you spent the day looking for a short that was 

causing the set to shut down, only to eventually find that an open 
vertical, video, matrix circuit or, an open HV multiplier was to blame? 

* How many times have you worked all day on the same TV set, only 
to find out that the set's flyback transformer was defective? 

* How many flyback transformers have you replaced only to find that 
the original flyback was not defective? 

* How many horiz output transistors and Sony SG 61 3 SCRs have you 
destroyed while simply trying to figure out whether the flyback was 
good or bad? 

* How many times have you been deceived by your flyback "ringer"? 
Can you even count the number of hours that your "ringer" has caused 
you to waste? 

* How many times have you condemned a flyback, only to find that a 
shorted scan derived B + source was causing the flyback to "appear" 
as though It were defective? 

•k How many hours have you wasted, working on a TV set, only to find 
that the CRT had a dynamically shorted 2nd anode (to primary 
element)? 

* How many new sweep transformers have you unknowingly 
destroyed because a short existed in one of the scan derived B + 
sources? 

* How many times have you said to yourself, "I could fix this thing 

if I could only get it to fire up long enough to lite the screen? — without 
blowing an output transistor or a fuse " 

* How many additional bench jobs could you have gotten, had you 
been able to give an accurate, "on the spot" estimate on sets that 
were either in shut down or, not capable of coming on long enough for 
you to analyze them? 

If you had been using our all new Super Tech HV circuit scanner, you 
would have had an accurate evaluation concerning all of the above in 
about one minute, at the push of just one single button. 

It's true! Push just one test button and our HV circuit scanner will (1) 
Accurately prove or disprove the flyback, (2) Check for any possible 
shorts in any circuit that utilizes scan derived B + , (3) Check the scan 
derived power supplies themselves for shorted diodes and / or elec- 
trolytic capacitors. (4) Check for primary B + collector voltage and. (5) 
Check the horiz output stage for defects. 

Our HV circuit scanner works equally well on sets with integrated or 
outboard HV multipliers. It will diagnose any brand, any age, solid state 
TV set including Sony. The only exceptions are sets which use an SCR 
for trace and, another for retrace (i.e., RCA CTG 40 etc.). Our scanner 
will not work on these sets. 

In plain English, our HV circuit scanner Is even easiar to operate than 
a "plain vanilla" voltmeter. 

First off. when you're using a scanner, you do not remove the flyback 
in order Jo check it. In fact, you don't even unhook any of the wires that 
are connected to the flyback! All you do is: 

(1) Remove the set's horiz output device, plug in the scanner's inter- 
face plug, then make one single ground connection. That's all you do to 
hook it up. 

(2) If the primary LV supply is functional and, assuming that the emitter 
circuit of the horiz output stage has continuity, the scanner will tell you 
that It is ready to "scan" by illuminating the "ready" light, which is the 
white button on the test / run switch. 




(3) Press the spring loaded (test) side of the test / run switch and the 
scanner will "look" for any type of a short that might exist anywhere 
on the secondary side of the flyback, including the HV multiplier, any 
circuit that relies on flyback generated B+ and. including the flyback 
itself (both primary and all secondary windings). It will simultaneously 
check for a shorted LV regulator device HV multiplier, or an open or 
"partially" open safety capacitor. 

If a short or, an "excessive load" exists on one secondary winding, all 
other secondary windings will have "normal" output voltage in spite of 
the short. Only the shorted winding itself will have zero volts on it. This 
makes shorted scan derived B+ sources incredibly easy to isolate. 
During this test, the 2nd anode voltage is being limited to approx 5 kv 
by the scanner. 

If a short is present, the red "flyback" light will either lite, or flash (at 
various speeds), depending on which type of a short exists. If no shorts 
exist, the "flyback" light will be green. 

Assuming that the "flyback" light is green, no shorts exist and, if is 
now time (and safe), to begin looking for open circuits which might be 
causing the set to shut down due to flyback run-a-way. It only stands to 
reason that it no shorted conditions exist, then one (or more) circuits 
will have to be open, otherwise, the TV set would be working! 

(4) Now that you know that no shorts exists, push the "run" side of the 
test / run switch (the side that latches). Provided all of the other circuits 
in the TV set are (unctional, the scanner will now put a picture on the 
set's CRT screen that has full vertical and horiz deflection, normal 
audio, video and color. 

Keep in mind that during this test, your scanner is; 

(1) Circumventing all horiz osc/driver related shut down circuits, 

(2) Limiting the set's 2nd anode voltage to approx 20-25 kv, 

(3) Substituting the set's horiz osc/driver circuit and, as a result, 
eliminating any need that the set might have for an initial start up or 
B+ resupply circuit tor the OSc/driver. 

Wait about 15 seconds for its filaments to warm up, then look at the 
CRT. Any circuits that are "open" will now produce an obvious symp- 
tom on the screen. Because the scanner has circumvented all of tlie 
set's shut down features, you can now use your old reliable "symptom 
to circuit analysis" technique to troubleshoot the problem, i.e., if the 
picture has no blue in it - - - repair the blue video or blue matrix circuit. 
If the picture has only partial vertical deflection - - - repair the vertical 
circuit, and so on. The scanner has effectively removed all of the 
stumbling blocks that would normally prevent you from diagnosing the 
problem, i.e., start up and shut down features, and allowed you to 
repair the TV set by using conventional techniques. 

When you're using a scanner, all start up, shut down, dead set pro- 
blems are easy to solve. You don't need anyone to tell you just how dif- 
ficult these problems can be for those who don't have a scanner! \ 

Our Super Tech HV circuit scanner normally sells for only $495". 
Beginning July 4, 1985 thru August 31 . they are on sale for only $395™. 

VISA, MASTERCHARGE, C.O.D. ORDERS WELCOME 

DIEHL ENGINEERING • 6004 Estacado Ln. • Amarillo, TX 79109 

PHONE (806) 359-1824 or (806) 359-0329 
Phone Orders Welcome 



Since the Scanner only has two buttons to press, most technicians _,. 
never need it but, our "Hot Line" is available to assist new owners 
the operation of their scanner. Phone (806) 359-0320. 
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cated on the side of the scanner 
and the other located beneath it, 
are used to rotate the scanner. The 
steppers allow for almost com- 
plete rotation in the vertical and 
horizontal planes. About the only 
area that can not be "viewed" is 
straight down. 

The Scorpion "scans" by sam- 
pling light levels in the vicinity of 
the robot. That is done by a small 
photo sensor mounted at the end 
of the scanner facing the parabolic 
mirror. The Scorpion control sys- 
tem contains an A/D conversion 
circuit that interfaces with the 6502 
and allows your programs to make 
decisions based on light condi- 
tions the Scorpion encounters. 

In addition there are two pin- 
point light sources that Rhino calls 
"eyes; " they may be turned on and 
off under operator control, and 
may be used to add "personality" 
to the Scorpion. There is also a 
beeper that may be used to the 
same effect, 

The Scorpion command system 

The Scorpion's 8K ROM operat- 
ing system includes 30 commands 
for controlling the robot. Each 
command begins with a slash (/), 
and many commands are followed 
by one or more values that the 
user must supply. For example, 
the instruction /7M + ##-## 
means "start both motors." The 
pound signs represent the speed 
at which each motor is to turn. Plus 
( + ) and minus ( — ) signs are used 
to refer to the forward and reverse 
directions, respectively. 

You can command the Scorpion 
to move forward, backward, and 
through all turns at various 
speeds. Note that there are no 
commands that move the robot a 
specific distance; the commands 
available turn the motors on and 
leave them on until you explicity 
turn them off. 

By varying the speed of each 

motor it is possible to turn the 

Scorpion in very small increments. 

You can also turn it, as we dis- 

g cussed in last month's column, by 

z running one motor in one direc- 

§ tion and the other motor in the 

o opposite direction, 

y Other commands control the 

Q operation of the scanner. When 

5 doing a scan, the Scorpion's 6502 

EC actually stores the light-level data 



in on-board RAM. That data can be 
transmitted back to the host sys- 
tem where it can be processed and 
used for obstacle avoidance, ob- 
ject recognition, etc. 

A tracker assembly on the bot- 
tom of the Scorpion may be used 
for automatic guide-way experi- 
mentation. The tracker is com- 
posed of two photo-detectors, 
each with its own light source, 
mounted about an inch apart. The 
guide-way couid be a strip of black 
tape (or reflective tape.) 

System expansion 

You might want to add com- 
mands to Scorpion's repertoire, or 
expand its hardware capabilities. 
To help you do either. Rhino has 
provided a 130-page manual that 
contains assembly instructions 
and some very interesting refer- 
ence information. Included in the 
rear of the manual is a well-com- 
mented source listingof the entire 
operating system. The listing con- 
tains numerous hints for adding 
your own code and modifying the 
built-in commands. 

Mechanically, everything is put 
together with screws — there are 
no welded pieces. So that makes it 
simple to change motors or other 
components. The enclosure 
comes with holes pre-drilled 
along the sides. The spacing of 
those holes conforms to the 
"Erector Set" standard, so you can 
easily add to the robot's structure. 
Just be careful not to put too much 
weight on the unit, or the wheels 
might slip. 

The Scorpion has been out on 
the market for over a year. 
However, the price has recently 
been halved. At press time it's 
about S350 for the complete kit. 

There is a user's group (Scorpion 
Users' Group, MJR Digital, P.O. 
Box 630, Town send, MA 01469) that 
distributes a quarterly publication 
with programming notes, new op- 
erating systems, hardware-expan- 
sion ideas, and products for sale. 
It's been my experience that once 
a users' group starts up, there 
seems to be enough momentum 
generated to keep things going for 
several years, even if the manufac- 
turer folds. The Scorpion can 
provide an excellent tool with 
which to start learning about 
robotics, I recommend it. R-E 
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na-mounted amplifier/converter, 
may be retrofitted with a 12-CHz 
LNB, and that will allow the cus- 
tomer to select either 4-GHz ser- 
vice or 12-GHz service. So far so 
good. 

It is the dish that presents a spe- 
cial challenge. The home-TVRO 
industry has adopted "mesh" dish- 
es for 4 GHz because the open- 
wire mesh design works well, 
ships easily, and is cost-effective. 
Unfortunately, mesh dishes are 
designed to work well at 4 GHz, 
and work very poorly — if at all — at 
12 GHz. Tests conducted on popu- 
lar, high-grade mesh dishes at 12 
GHz indicate that they have effi- 
ciencies of 20% to 25% at 12 GHz. 
That is a far cry from the 55% to 
65% efficiencies obtainable at 4 
GHz, But efficiency, or bulk gain, 
is not the real problem; dish sta- 
bility is. 

A large mesh dish, perhaps 10 to 
12 feet in size, may develop 
enough gain, even at 20% efficien- 
cy, to make a 12-CHz system per- 
form acceptably. But the dish- 
mount and tracking system usinga 
motor-drive and a polar-mount 
sateliite-belt tracker technique is a 
big problem. 

Recent tests have revealed that 
the amount of "slop" or "wob- 
bling" one finds acceptable in a 
tracking system at 4 GHz is totally 
unacceptable at 12 GHz. Why? Be- 
cause the dish has much narrower 
beamwidth at 12 GHz than at 4 
GHz, Tolerances increase by a fac- 
tor of 3 in the change-over from 4 
GHz to 12 GHz. So, where 0,5-inch 
dish play (about the maximum ac- 
ceptable at 4 GHz) may be easily 
obtainable, 0,5/3 = 0.167-inch play 
will be difficult, if not impossible, 
to obtain with equipment cur- 
rently on the market. 

Those are solvable problems, 
but they are not solved yet. When 
the solution is found, all systems 
now in place will have to be appro- 
priately retrofitted if they are to re- 
ceive Ku-band signals. In the 
meantime, the 4-GHz scrambling 
snafu keeps getting more and 
more complicated, and that is driv- 
ing system planners to serious 
consideration of 12-GHz, R-E 
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More than just a catalog, a trustworthy guide to what's new in electronics and computers. 

News about important product innovations is packed 
into every page of the quarterly, full-color Heathkit 
catalog. Ever since radio became electronics, the il- 
lustrated Heathkit Catalog has been a guide to new 
and exciting kit products for people like you to build. 
Enjoy and learn from them, while saving money in the 
process. What sets the Heathkit catalog apart is its 
range of high quality products and accurate informa- 
tion to help make your buying decisions easy. 
All you have to do is fill out the coupon to get your copy 
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Control signals of the Z80 microprocessor 




ROBERT CROSSBLATT 



I SAID IT LAST MONTH, BUT I'LL SAY IT 

again. Before beginning our jour- 
ney into microprocessor land, you 
must have a road map. The only 
way you're going to get anything 
out of our discussion is to have a 
good 280 databook in front of you. 
If you don't have a databook, yoLi 
can use the diagrams from last 
month's column. 

The registers 

The registers are the easiest part 
of the IC to understand. After all, 
they're nothing more than simple 
memory, similar to the RAM (Ran- 
dom Access Memory) we spent so 
much time talking about a few 
months ago. What's unique about 
the registers is that they are lo- 
cated inside the Z80 itself. There 
are basically two kinds of regis- 
ters: those that can only be ac- 
cessed by the Z80, and those that 
are accessible to us. 

The Z80, like any other micro- 
processor, spends its time follow- 
ing the instructions we give it. It 
uses certain registers to keep track 
of what it's doing, where it's going, 
and to store interim data. The 
other registers — the ones accessi- 
ble to us — are pretty much the 
same as other memory you might 
interface to the microprocessor. 
The main difference is that they're 
part of the IC itself, and that 
provides two advantages over to 
external memory. First, the Z80 
can get to the registers quicker 
than to external memory, and sec- 
ond, it leaves the external data bus 
free for use by other devices while 
the Z80 is busy internally. 

The Z80 

Figure 1 shows a pinout of the 
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Z80. I've grouped the pins by func- 
tion in order to show relationships 
between various groups of signals. 
The data and address buses are 
shown along the left side of the 
diagram, and the control signals 
along the right side. 

The width of the address bus 
(i.e., the number of address lines) 
limits the number of external 
memory locations the Z80 can ref- 
erence without resorting to spe- 
cial tricks. Since there is a total of 
16 lines, the IC can directly access 
V^, or 65,536 locations. 

The operation of the address 
and data bus controllers, and the 
ALU, are all affected by the state of 
pins 16 to 28. So let's take a look at 
them now. 



Bus control signals 

Typically, a microprocessor- 
based system will have several dif- 
ferent devices interfaced to its ad- 
dress and data buses at any one 
time. But since only one device at 
a time can have control of those 
buses, the microprocessor needs 
to be informed when another de- 
vice wants control. That task is 
taken care of by the busrq {BUS 
/?eQest) input. A device that needs 
control of the bus sends a low to 
that pin. When that signal is re- 
ceived by the Z80, two things hap- 
pen in sequence. First, both buses 
are tri -stated (placed at a high im- 
pedance) so that other devices can 
access them. Second, the Z80 lets 
all the interfaced devices know 
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ADVERTISEMENT 



HOW MUCH DO YOU KNOW 

ABOUT THIS 

RCA LV REG. CIRCUIT 




Typical of RCA CTC 85 thru 108 LV Regulator Circuits 



Schematic by Dtehl EngEneering 



How many of these questions 

can you answer ? 

(1) Every circuit has a beginning and an ending. Where does this 
circuit begin ? 

(2) Specificaliy, what is the purpose of this circuit ? 

(3) What turns it on ? Wtia! turns it off, or does it ever really turn off ? 

(4) Does this circuit have a stiut down feature ? if so, which com- 
ponents are invoived ? 

(5) What wouid happen if Q103 were to become shorted E to C ? 

(6) What purpose does Z115 serve? 

(7) What wouid happen if Dlt4 became shorted? 

(8) What purpose does CI 26 serve? What wiil happen if CI 26 
becomes open ? 

(9) Is the winding between terminals 3 and 4 of the fiyback a primary 
or a secondary winding ? 

(10) What purpose does C1 17 serve ? Exactly what does it do, and 
exactiy how does it do it ? 

(11) Exactly what do resistors R1 13, 114, 115, 116, and 117 do? 
What happens if they change vaiue ? 

(12) What occurs that causes this circuit to produce an initial start up 
puise ? 

(13) Why does this entire circuit become shorted and begin to destroy 
horiz output transistors if the reguiator SCR becomes shorted ? 

(14) There is exactly one safe and practicai method of circumventing 
this LV regulator circuit for test purposes. This technique does 
not invoive a variac. Instead, you must disconnect one wire then 

connect a jumper wire from terminai #4 directiy to 

Which wire do you disconnect and where do you connect the 
other end of your jumper wire ? 

(15) If SCR100 is shorted, this circuit wiii still "eat" horiz output tran- 
sistors even if you are using a variac. Why ? 

(16) Why does this circuit use a floating ground ? 



We publish a monthly magazine called the Technician I Shop Owners 
Newsletter. Each month we tai<e a. popular circuit and absolutely 
diasect it. 

Using color coded pictorial schematics such as the one above, we 
"map out" every action In the overall sequence of events that must 
take place during each and every cycle. 

Beginning with the very first "action" in the sequence {which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place. We then explain the function of every component 
in that portion of the circuit. After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function. 

After reading our newsletter on this circuit, you could answer all of the 
above questions as fast as anyone could ask them. In fact, you will 
then know everything there is to know about this circuit. Including how 

to troubleshoot it M 

Regardless of whether you work on TV sets, stereos, radios or 
computers, just having the ability to "diasect" an electronic circuit 
(any circuit) is worth a fortune, in reality, "diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written, the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will "spill over" into your everyday troubleshooting routine, and 
be applied to totally unrelated circuits. 

Each monthly issue sells for only $9'^ due ten days after delivery. 
VISA / Mastercharge welcome. 

To Order: Send your name, address and phone # to Diehi Publica- 
tions, 60O4 Estacado Ln., Amarillo, TX 79109, Specify Issue #3, 

For immediate Service Call: (806) 359-0329 or 359-1824. 
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Do not use the Reader Service Card in this magazine to place your ^ 
order. 
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"automatic crossover." This lab-grade unit can 
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Controls, $25.00 ea. 
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that the buses are available by 
placing a low on theBusAK(6L'SAc 
/knowledge) output. The buses 
stay tristated as long as there is a 
low on the busrq input. 

Memory-control signals 

The most complex signals on 
the Z80 are those controlling exter- 
nal memory. Whenever the Z80 
wants to access that memory, it 
puts a low on pin 19, the mreq 
(Memory RfQuest) line. That sig- 
nal tells the rest of the circuit to 
release the data and address buses 
because the CPU wants to do 
something with external memory. 
Whether it's a read or a write de- 
pends on the signals found on 
pins 21 and 22, the rd (ReaD) and 
WR (WRite) signals. 

When the Z80 wants to read the 
contents of a particular memory 
location, it puts lows on the mreq 
and RD lines. That informs the rest 
of the circuit that the CPU is going 
to do a read. Likewise, it should 
come as no great surprise to learn 
that when the Z80 wants to do a 
write, it put lows on the mreq and 
wR lines. Of course, the Z80 reads 
and writes data only after giving 
the address bus time to stabilize. 

MREQ is similar to signals we've 
generated in circuits that we've de- 
signed in previous columns. In 
both the keyboard encoder and 
the memory-demonstrator we 
generated signals that were used 
to enable various circuit elements 
at different times. Well, mreq is 
just such a signal. When you dis- 
sect Z80 circuits, you'll always find 
that the mreq line is tied, either 
directly or through some other cir- 
cuitry, to the enable lines of exter- 
nal memory. Once the memory is 
enabled, the rd or wr lines is used 
to prepare memory for a read or 
write. 

The last line associated with 
memory is the rfsIh {ReFreSH) line 
at pin 28. When we were discuss- 
ing dynamic RAM a few months 
ago, 1 told you that even though 
refresh can be a pain in the neck, 
there are LSI IC's that ease a great 
deal ofthat pain. Well, the Z80 also 
has built-in circuitry that makes 
the job easier. 

In order to refresh most dynam- 
ic RAM, you can periodically read 
the contents of each cell out and 
write it back in. However, there's a 



simpler way; as you'll remember 
from previous discussions, read- 
ing any one memory cell causes all 
cells in that entire row to be re- 
freshed. Also, a row can be re- 
freshed by simply addressing one 
of the cells in the row. So the re- 
fresh hassle would be simpler if we 
had a circuit that would increment 
an address counter. We would use 
that counter to address successive 
rows in the memory array automat- 
ically. And that's exactly what the 
Z80's R register does for us. 

In order to understand how it 
works, let's digress for a moment 
and talk about how the Z80 pro- 
cesses the instructions you give it 
in a program. The first thing the 
Z80 does as it prepares for each 
new instruction is to fetch that in- 
struction from memory. After the 
instruction has been fetched, the 
CPU spends some time decoding 
the instruction, and the outcome 
of that determines what the CPU 
will do next. So immediately after 
every instruction-fetch, the 280 is 
busy internally and has no need 
for the address and data buses. 

Once the instruction fetch is 
complete, the Z80 does four 
things in sequence. First it incre- 
ments the R register, and then it 
places the contents of that register 
on the lower seven bits of the ad- 
dress bus. Next, it brings the mreq 
and RFSH lines low. At that point 
the contents of the /? register have 
stabilized, and may be used by ex- 
ternal circuitry. Then it's up to that 
circuitry to use those signals to re- 
fresh dynamic RAM. 

Other control signals 

Of the control signals left, the 
only one that really interests us at 
the moment is reset. Undoubtedly 
you've seen that kind of signal be- 
fore. With the Z80, bringing that 
pin low causes all bus and control 
lines to go into a high-impedance 
state; further, the program coun- 
ter and R register are set to zero, 
and, in general, the CPU is 
brought to a very-well-defined 
state so that the software will be 
able to build on that. 

Fortunately the Z80 is more diffi- 
cult to write about than it is to use. 
Next month we'll find out how to 
talk to the Z80, and actually build a 
bare bones system — expandable, 
of course, R-E 
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Do police cars roar across your living rooin 

and bullets ricochet off the walk 

when you watch TV? 



rlave you ever noticed 
in movie theaters how life- 
like, and three-dimen- 
sional the sound is? Space 
ships and jet fightera 
streak overhead and dis- 
appear behind you. Ball 
games and auto races 
engulf you with the roar 
of engines circling the room, 
with crowds yelling over your 
shoulder. Concerts and movies 
take on a complete three-dimen- 
sional effect. 

The theater systems to create this effect 
cost thousands of dollars. However, you 
can have this same sound for a lot less, 
and in your own living room! You and 
your friends can enjoy it any time. 
Imagine having the very best front row 
seats in town! 

IT'S CALLED SURROUND SOUND 
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When stereo movies 
are made, three mi- 
crophones are used 
instead of the normal 
two. The sound from 
the rear microphone 
is encoded and split onto the left and 
right front channels. There it stays com- 
pletely unheard and unnoticed, unless it 
is decoded. 

The movie theaters use a decoder to 
decode the third channel, which is then 
routed through an amplifier and then to 
spjeakers in the rear of the theater. These 
surround channels are actually recorded 
on almost all movies that indicate they 
are Dolby® Stereo? 

THE OMNI-PLEXER™ 

'W'hen you listen to FM stereo simulcast, 
a stereo VCR, or broadcast stereo TV, 
the third channel b there. All you have 
to do to hear it is decode it with the 
Omni-Plexer™ The Omni-Plexer™ is 
designed to hook to any stereo amplifier, 
FM receiver, or stereo TV... regardless of 
age or model. The Omni-Plexer™ even 
has its own built-in amplifier for the rear 
channels, so all you have to do is plug 
it in and enjoy. That's right! The sur- 
round decoder and rear channel ampli- 
fier in one neat well-built instrument. 



TA-1001 



You will hear the rear channel and the 
difference immediately. Push your mono- 
stereo button on your stereo, and when 
you switch to mono the rear channel dis- 
appears, and rhen comes back when you 
switch back to stereo. 

THE ADVANTAGES 

Omni-Piexer™ even works with regular 
stereo FM, digital discs, stereo tapes, and 
records. When there is no surround 
channel present, the Omni-Plexer™ auto- 
matically senses rear channel sounds that 
are picked up by the regular left and ri^t 
stereo microphones and develops its own 
rear channels that create the 3D sur- 
round effect. 

The level controls on rhe Omni- 
Plexer™ allow easy adjustment so the rear 
channels won't blast you out of the 
room, like four speakers will when they 
don't have front to rear adjustment. In 
fact, once the Omni-Plexer™ is set up and 
adjusted, it automatically tracks and is 
controlled by the main volume on the 
stereo or TV. This is great if you have 
remote volume control, or plan on 
acquiring it. 

THE HOOK-UP 

TTie Omni-Plexer™ simply connects to 
the {mm channel ^jeakers on your stereo 
system, and to two speakers located in 
the rear or side of the room. The rear 
speaker size is not important, and doesn't 
have to be the same as your front speak- 
ers. If you already have 
ftjur speakers connected 
to your stereo, 

just plug the Omni- 

Plexer™ between the R 1 Lra 

front and rear speakers. 
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The TA-IOOI Omni- 
Plexer™ is designed 
and manufactirred 
here in the U,S. by 
the company that 
invented Good TV 
Listening 12 years ago. 
We have trained personnel to answer 
your questions intelligently, and to 
promptly handle your order. If the 
TA-1001 Omni-Plexer™ ever needs serv- 
ice, our technicians will repair it quickly 

1 and correctlv. 

r|l^^_ The TA- 1001 Oroni- 

^^^BS^B Plexer™ comes com- 
^^^i^jJI plete with cables, 

I instructions, and our 

HELPline phone 
number. 



High-tffrh design replaces 
KundrKij of para wich 
infcgrtitfd ctrculti. 



*I>olby* is a registered trademark of Dolby 
Laboratories, Inc. 



TRY THE OMNI-PLEXER™ 
AT NO RISK 

Take the first 30 days with Omni-Plexer™ 
as a test. If you're not completely satisfied, 
return it for a complete refutid and yout 
mailing costs. You can't lose. 
Omni-Plexer™ is also backed with a two- 
year warranty on parts and labor, 

Omni-Plexer™ TA-1001, $129.95 plv^ $4.50 
postage and handling, TA-1001 with 
speakers, $229.95 plus $9,C0 postage and 
handling. 

TOLL FREE 1-800-251-8608 

In Tennessee call 1-615-381-9001 

24 HOURS 



^mx 


^ 




AMERICAN 
EXPRESS 


[XNERS 
CLUB 



Send mail orders to address below. Credit 
card and raone^' orders processed itrimedi- 
ately. Checks require 18 days. 
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NATIONAL CORPORATION 
Department 212 

Highway 99 East • P.O. Box 1316 
Columbia, TN 38402 



Add surround sound to your TV and stereo system 
with the incredible OMNI-PLEXER™ 
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12V 3Ah $7'* 

DriugfiHl «ip*ci«l1v 1m 'trK^»» thapfft 
cirtyiu iuch n burfllar >1armi mnd ■m*f- 

g^ncv lupi^i*! Sctlad to prtvani laiiti 

Gel Cell 
Chargers 

Wh«F> ii^Li irc rec^frginfi Gel Cfl^i H i$ nwi,i 
jmporttnl EhJ! £l«fuL »tHr»1i(Sn >1 (Mtd t<? ihe 
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[h* r«wmm*nd*d IrnilS rTLpy J*vt*lr rwllKP 
[hMbircar>li{fl W« *!C!Ck iVfO rtQu^ud chjf{]- 
art ca tuiE iht hvD Gc( CbH tutiaiKi' 

ilV ISO HA (^ CriL ChOEQW 

AuiDS S'3315 t2V l-fi A G«i Call. Comtt 

vrtih jlligaECKclipitoinik«»nii«eT»Dnti3 rmn 
c»1lc<mr. CiL M-9&20 

, IJV 4U MA (p*l Cfll Cttaro*! 

Suns S332D 12V 3A GeTCffll. A> abav« 
I Willi hiQhpr c*p*cnv.. CilM-9522 







EXPERIMENTERS 
KIT 

Contflini fln encapAulAtt»d sd- 
ipr C4ll vMth light inten$ifi*r, 
nwior. wira and in informs- 
iFver booklet on Ktiat snArgY 
and Mi sppltcarions. Sb« how 
light can b« aMitEantIv convert' 
ad into el«tricBl anargy' 
CjitY-210G . ^^ 

iQfs 
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? LCD Mummeter 
Cap/Tranststor 
Checker 

I Tlw v*fy lcie»i-and the v«y betJ- 
dtgttat mummeterArKl multl t) the 
wordNot |uit ttie utual voltage, 
current ond re*J<tar>ce roiiQet ■ 

I Ihough If t certainly gol ttiotfrtt 
alw checici capocltoriC^ rarvgei. 
up to a whopping ZOuH) PtUS 
troniltlofi arkd dlodeLAnd even 

1 more, H ocluqlly meaiuret 
Irantlttor goln>-ldeot lor molchlnQ 
Ironslitori in outHo circulli and 
\ft Qot an oudlbki conllnulty 

I checker. 

Plui olhef f»ahjr»mjch at 
outomaHc zero otolj rongeishigh 
lurge voyage prolectlorxauto- 
nrKsTte ovef-rar>ge Lrtdicotor.hlgn 
current meaturemenKiQACAC>C) 
etc etc ^^ ^^ 

Cat O-1500 $^3^395 

Win even 
„,eesurefl»*n 
on trans'*™*^* 



Magazine File 

*, K\»QtZ\f B bi rrtJar, ic^all tar a ny 
mtQKfinaal'MCcovvf 12 iUuoS 
in ont y«ar Hard ipnna wilh 
invlKl fDda ror Dl«cvmftn1 q4 
^ ihe mvoazinnk. ClE 6-4Q45 



Not |u St another Transistor ' 
Teswr? This one r«ts tha 

lot! Ideal for iha beginner 
and serviceman alike, orini 
schawls- Battery operated 
and suDDlifld wnih one of 
Our new 2" panel meiers in 
a delude Speedv" box. 
|^•qulr*( 9V baltwY Cot 5- 
3O04 7ic «xtrp.Cat K-3052 



OiJtr 4 vwrs in prflperitiori this 
encycEopedia has been melic- ^ 
^ ulously researched. To eniure its ^P 
excellence H woscorefyllv review 
«d & app roved by a sel'Kt edito rial J 
baan:( campris«d ol 20 distirxg- C 
wished electronics prole-ssionols- ^ 
OveT 3O0O 'Operate articles deal 
wrch many more thousands oP - 
terms &■ applicetJons Each article i 
is fylly illustrated & includes all 
relevant fi?rmula$. churls & tables. 
frorn bas»c dectrontc terms t 
Slate- of' an di'gita^ electronic 
thecirvfrom micros & laser tect 
nologiy to amateur radio & salflllite ^ 
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Prolessional quality bteck 
instrument case fits stari- 
dard 19" rscVs. overall 
Iheyre IE. 75 x 9.S' n 
B.5 . Supfjlied Nat. ass^ 
embly takes j ust a cou pie of 
minutes, Heavy gauge 
10.1 2") ifont panelj lop and 
bottom pre- punched for 
ventilation CatH'3401 
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Small 

Jumper ^^^^. 
Lead Set V 



Amazing 
Whistle Switch 

Remorelv ooGraio hqhts. TVs. etr wi[t 
OLii lEavin:{) vOL»r reeling place Sint^enLiiT 
meni up to 400 Wans 

ONLY 
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Makes breadboird- 
ing easyF 10 IS" .jfc^^ 
leads, with alligator '^rOO 
clips 9t bBcti end. 5 ^ 
different colors. I CatW-jS70 

Medium 
Lead Set 

4x30' leads frtted 
with large insulated 
alligrtOr clips at Mch 
end Fcujr different 
coiofs.CatW'4571 



Oskerblock 

SWR/ 
Power Meter 

Incrediblv popular with she keen 
iHt^ omftteur. Uses Directional Coupler 
' -^ and Through Line principles for 
minimum, loss, covers 3 to 200 MMjr 
(guaranteed!) and suili both 50 & 
75 ohm lines. PL259 ConnsctiorM. 



Cat 1340 
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I ORDER TOLL FREE 1-800-332 537 
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$2=0 

D up 12.25 M 

$250 

DSE 2155 '^A^^-^ 
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Sicondjiy Currant; 
TflrFiinatJoni; 



1 1 7V. 6OH1 

iSOnnA 
Flying L*«d« 



T^nhntiitfint: 
C«1 M'21&S 



1 1 7V. eOHi 
6.3, 7.S, S,5, 
9.5. 12 & 15V 



DSE 6672 



Ttrminiiron ; 
Cut ^■6^72 



lOh^alSHta 



1 1 7V, AC 

IS. 17.S-20. 2J 

27.5. 30 vfllu 



Mini 
Breadboard 

3 X 2.Jf It 3- on*-plec* 



hwmlnoK QE* olpho- 
ca<nr*m«mb«r wTial ^u 





Breadboard 

A rnatiN* 7" 121" t J" board 
whkch can t>« i^m Inlo IhrMi 
DOrrtloieorrv»nl*nc« SJinllQf 



bocL bui ThU ont riof ijb 
groupt of 5 cor>nKt*d t*rmk- 
nali p4lii I but llnai cV 3S 
C«mtct*4 IWtnlnoU VCr you 
9*r lt>« IQICI* wOiK 1^1441 ood 
en walll' 
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Maxi Breadboard 

J" 1 6" n. V Oft* pl»c» boatti »>Wi iSA 

- -idVairor 
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f 00 Watt Amp Module 

• lOOwattsfiMSiBltHzaTtOOdB^JgnaltQnQ'iSoratJo, 

• theultimateinsiiTipticitYrevern-heDowef transistors 
moufitonih&PCB. • PCB heaijinkbfaeket is sup plied 

• Hason-bdiirdfufitfproteclion* inpuiseniitiwty: W 

• Use wiithK-34€3 power supply. Ideal for thg home 
consiru cior Of technician who ■wants to >oll bis own' 
amplifier system To^ the home or professianal use. 
CaiK-3442 ^ 
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Geiger 
Counter 

SensitrifQTloa broad spoclrym 
rang* of ion lung radiation in- 
ciEjdir>g ili^ha. ^ta, ^amona 
an-cf x-rays. Switching rang:*- 
O.BR/hr 10 50 mft'^hr. Extra 
long btttBry tifo^ Com pimt with 
op«rraling manuBl This it an 
«cc u ra [e sci ^tif i c i nsiru mant 
at an bW ordablft [>rica. 
Clt Q-IOOO 




AM/FM Telephoner^ 
Radio / Clock & Cassette 

This siJCHrblY sivli^d communicaiion ctrnter 
corrbines 5 of The most popular a pplranc«S 
W9 use wfirv day. The handvlrfts phone \% a 
faaturs ihat enables you to either leave the 
haridset cXi the unit to act as a loud spaa king 
telephone or to pick up th« handset for 
privais convfl ration. The radio has en auto- 
matic mute fecility 10 a 1 soon asa catC comes 
through, the radio volume is immbdittely 
reduced lO ^^ und^istuTbing levet 
Cat F-5200 -' 



30 lengths of ixsorted 
colors and dtonveters 
(eech length b«ing rrwre 
than 6"! that totals over 
15' of ipaghem 
Cat W-4040 





VHF Marine Transceiver 



Hug^iKJtv built. cHjr rrintceiv«r has been enginoered co ^^ ^o tea. 
Conwijfactop^ tuned sothere isno expentive ediusinrkents to bemode 
and It covers 45 trarismtc chnniveEj and 55 recerj'er chanodlB, bFI you 
will need for communicjition in American waters. Punchy 2 5 wptts of 
CTutpui power with low power IW switchsble 10 conserve battery 
powvr. Complete with wsU mounting bnckets, imicrophoria. po'wei' 
(xable and full eeiy^TO-follcnv insiructtons. 
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Jumbo Pacit 

For those tong jobs. Con- 
tains 4 sizes; Cteor .6", 

.4", Yelfow .3". 
White .2", OKh 3,3' Jong, 
Fantastic value f 
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Swordfish Antenna .. 

Ma*^ of tough, resilient fiberglass, thu harf-wave antenna doetn'i ^jf jj|8fl 

need a metaf'ijrcHjnd plane': you can use it ixigrp. cement vwodea ^^*7i-ii 

iteel - or any type of hull. And it comes with njur deluxe 'any which- Cat O'^O? 1 
way' bete which nwunts perfectly on anyangle. ft has a quick release 
(ever to Fower the antenna for bridges, trees, marinas, low flying 
aircraft, etc. Complete with bate, co-ax cable and tuning bojf. 





ORDER TOLL FREE 1-800-332 5373\ 
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Signal 
Injector 

One of the handiesi d^' 
vices to have m you r tool 
bax. Check QUI both^udk? 
and Ftp circuits (hgrmo- 
flics ejftend lo rrrany MH2] 
simply and easily. Ohen 
Iha ciLJickesi method of 
fault finding (and one of 
the cheapest I) SbK con- 
tained, with probe and 
. earth clip. Cai 01270 



wonder it's our best selling muliimeterl Wirh 
100.000 ohm per voli senaiuvitv and ranges to 
cover flvervtesi set-up, this outstanding meter is 
all Ihfl hobbyist wil I ever ne«d ' M eas ures tra nsist- 
ors Ico and Hte for bolh NPN and PIMP (also good 
for diode tesiingl and has an inbuilt transistor 
oscillator for capacitance meaisurament- 




RF Probe 



Extar>d tne usaIuI range oi your multi- .— 
mater way up into the RF rtnga with this V^ 
mat pTD&e. FrequtHicy refipomo is t gOKfiz 
10 30MHz (ref. &OOKHZ] Cornea equtpped 
with i bt.r.u.nt plugs Tor diFBCt muHi- 
malar conneclion. Ideal for use with 
most multimaters. 
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Electronics for 
Model Railways 

Now raih^ay modellei's 
can achieve a great de- 
gree of realism on thek 
layouts. Level crossing 
ftashing unit, scale fluo- 
rescent larTips. street 
sigr^s. Devices to buitd. 
Cat B'3633 



. Don't spend a fortune buying a tachometer 
}^ build your own and savel Displays engine 
'^ speed m an analog form in an illumin&ted 

row of LED' s. tnstructions included- a great 

kit' Cat k;-3240 * 









Have VQU pr<C4d t> bulH u[ 

wattmeter lotelv*? Ju*t re 

leased 

FeotuFing sJripllne circuity 

ttiJs kit i% easvTo build h use 

Specllicattpnt 

DIRECTMIY: 

INSERTIOt^ LOSS: 

FREQUCNCT OE- 

SPONSt: 



usable over 



■JOdb 
-o.aac 

(rtarrow 
band) 
400-S20 
MHl 
^00 watt: 



Understanding 
DC Power 
Supplies 

An Australian wntten and 

published book - intend- 
ed for tech students in 
electron ics/electrpcal en* 
gineenng fiekjs. but has 
B mine of information for 
the hobbyist tcw. Covers 
everything from intro- 
duction to raciifiers to 
switch mtode supplies, 
Cat B'3623 
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Sfereo Simulator 

Wish thiose old video f^ovies had 
modem stereo sound? This low 
cost gadget turns almost any 
mono signal into amazinglv good 
synthetic stereo! ^ 

Cat K-3421 *^4%^^i^ 
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Transistor 

assisted 

Ignition 




Now gives even better performance than be- 
fore with Circuit mods enabling high efficiency 
& stability. p3us special radial fm design heftt' 
sink and die-cast box to get nd of that unwant- 
ed heal. Ideal for use m all convent i on a^ ignitton 
vehic:les jdoesn'i work real well on diesels'} Cat 
C31K3301*-* Pr7j^ 
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eeooitluHv mocte We b^Jteve ihis mulNmefer musi 
c* rhe bejT volue ovoiiobla in Anefita President 
Ike insisied ihat we And a goocf Quality LCD multi- 
meier thqt would sell ror less !hon S3J3,OQ we 

worked 01 il for S monlhi ond lound onei 

SPECIRCATIONS 

.DC Vol.jge- 0-2- 20-200-100 volts 
AC Volloge - 0-200 50Q vollS (BMS) . 
DC Current - 0-2-20-200 mA 
ResPSTonce- a2K 2CiK-200K-2MeG Ohmj 
200 hour boHery d^e Full overload proteclion ond 
diodechec1< furcnon lov^ low price ond guOTonfeed 
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Universal 
Test Lead Set 

The ultimate xesT lead sei far ihe 
professional* Suft&rbqualitv [;i:i]led 
test le'dds for ease And conven- 
ience. 1 8 different adapmr probes 
and pliigi. Muhi-vvav lest leads 
makes ft simple to carry out onv 
te s E you desi ris. Sc rew i n t^u nnsc tor 
«nds makd thr$ suitable for iinv 
meter. Cat W 45 28 _, ,., j- 
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For 
lightweight 
UHF/2m beams, 
TV & FM antennas 

Why fpend $S£ more on a heavy-weight roiato 

when ell you're turning is a small beam? Our 

lulty eutomalic rotator i3 no sEouch! With 

£0((g vertical loading plus wind toad o1 0.26 , 

so mtters , il'a reatly for moal TV, FW and ' 

VHF/UHF anlannas. And the great newa is it 

requires only a lightweight 3 core cable 

(very flconomical!} ^^^^^^ L-fMFim 

Csl O-SQ03 ^k ^^^H^^^ 

H/DUTY V-:?^ 
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With a veil leaf load of upto 2 SOkg 
and a Vt'ind load of 0.4 square 
Tmeters, dMt new t^ngh load rotator 
IS idtal lor VHP beams, manY HF 
beamis arnj vi rt usHy all TV anTennas- 
And best of all. unlike previous 
rptaiors. is rftquiresiiust Ihreecon- 
ductofs between the control unit 
and rotator ■ sawc $SS on long 
cable runs. 

Supplied complete vwitti mgst 
clamps and control; unit, ready to 
rrwunt on atlat iqwer plate. Cat D- 
i^i 0-500S 

Top vofue 



A high quality range of moving coil matera, with tuH acale 
accuracy better than 2% Pre -calibrated in ^ popular 
varieties; easily adapted to ault virtually any requireinenE 
with (hunit and multipliers. 



DiiTiensions 
Scats area 

Overall — 

{3500 ohms) 
Cat &202O 



2.3" xl.2" 
2. j" X 2" 
0-5A 
{003 Onms 

shunt) 
Cat Q-2030 



0-20VOC 

i t k ohm VV) 

Cat O2040 




Standard 
Panel Meteis 



MDUfiring: 

HclB n«qLilr«d — 1.75" 

Bdt holaa: i.9" squmre 

0-3M 

(0-007 onms ONI V 

shunt) ""**' 

CI 02036 A ■■ 0E 

-20+3VU * M~Z 

Cal O2050 io ui>$A.V5 m 



Large Panel Meters 

tn two ranges - 1 0OuA & 1 mA 
Larger atyEa (or larger projects. 
Size is J" X 3.2S'' . scale size A" 

*^" 0-lmA O-lO0uA 

c>i Q-zoea c*t 0-.20T0 
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ID up JlO.95 eo 

Moving j 
IronRange^ 

Plugged and accurate AC./DC 
metres ideal lor power tupptiaa, 
etc. Oval atyle rneter, size app 
2" wide X 2.3" high , 

0-10A . ^m 

$ /95 

eo. 

ID up $6,95 «q 
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ELECTRONICS 

INCORPORATED IN THE STATE OF CALIFORNIA 

ORDER TOLL FREE 
1-800-332 5373 



STOSES AT: 



BERKELEY: 

REDWOOD CITY; 

SAN JOSE 

STORE HOURS: 

MAIL ORDERS; 

HEAD OFFICE: 



2474 ShaMuck Ave.. Ph:(415) 486 0755 
390 Convention Way. Ph:(415) 3« 8844 
4960 Stevens Creek BNd, Ph:(408) 241 2256 
10a nv6pm EVERYDAY 
PC Box 8021, Re<Jwood City. CA 94063 
390 Convention Way. ^i 

Redwood City, CA 94043 




MAHM.INO - AU OKOSBS $100 

PIUS SHIPnNG 

IH5ICKE USASIl Of ORDER TOTAL 

(MINSISO) 

OUiaOl USA 10% Ot OdDER 

TOTAL (MIN MOO) ^ 



"'"".'"S^M^^^ ■■■■■■■ 
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<415> 368 1044 „ {60m.6pm foclfc time) (M^f^l^' -' 
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WHERE THE ELECTRONICS ENTHUSIAST IS #1 



designer's 

Notebook 




And the winner is. 



ROBERT GROSSBLATT 

CIRCUITS EDITOR 
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BACK IN AUGUST OF 1984, 1 CHALLENGED 

you to come up with an unusual 
one-gate circuit. At the time, I 
promised that the person who 
sent in the best one would be re- 
warded with a one-year subscrip- 
tion to Radio-Electronics. Well, 
response at first was quite disap- 
pointing, but after a gentle re- 
minder a few months later, some 
really good circuits began to come 
in. And now its time to announce 
the winner. 

Stan Barzee of Terreton, Idaho 
sent me the siren circuit shown in 
Fig. 1. It uses only a few compo- 
nents, and it is easy to build. In 
addition, the siren's sound can be 
customized by varying the values 
of several of the components. 

How it works 

When switch SI is depressed, 
C2 begins charging through R2, 
and the gate starts oscillating. As 
charge builds up on C2, the fre- 
quency of the oscillator begins to 
increase, and does so until the ca- 
pacitor is fully charged. When S1 is 
released, C2 begins to discharge 
through R3, and the frequency of 
the oscillator begins to decrease. 
If the input to the gate at pin 1 were 
simply shorted to +5 volts, the cir- 
cuit would oscillate freely with no 
up-and-down effects. 

Probably the most interesting 
thing about the siren is that Stan is 
able to drive an eight-ohm speaker 
directly from a CMOS gate. That's 
something we're usually told not 
to do. It's the Schmitt trigger that 
gives us the added drive capability, 
and the hysteresis inherent in 
Schmitt-trigger gates is necessary 
for the circuit to oscillate. 
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Here's how to vary the siren's 
sound. Increasing the value of R2 
will lengthen the rise time, and in- 
creasing the value of R3 will 
lengthen the decay time. Keep the 
value of R3 at least twice that of R2 
or the circuit may not oscillate at 
all. You can change the rise and fall 
times together by changing the 
value of C2. Increasing it will 
lengthen both times and decreas- 
ing it will shorten both. 

As the value of C2 increases, it 
takes longer and longer for 
enough charge to build up to get 
the circuit oscillating. With very 
large values of C2, that time could 
stretch out to ten or fifteen sec- 
onds, which may or may not be a 
drawback, depending on your ap- 
plication. 

Stan mentions that you can use a 
crystal microphone or earpiece in 
place of the speaker, R4 and C3, 
However, the best thing is to build 
the circuit as it's shown here first. 



Once you've got it working, you 
can start experimenting with dif- 
ferent components for the effects 
you want. 

Thanks again Stan; you've won a 
one-year subscription to Radio- 
Electronics, I'll keep the contest 
going and occasionally publish 
some of the better circuits. Of 
course, every winner will get a free 
subscription and a chance to see 
his name in print. So once again 
I'm asking all of you out there to 
look through your design note- 
books and send in any clever little 
one-gate circuits. 

The rules are simple. You may 
use as many diodes, transistors, 
and passive components as you 
want, but the heart of the circuit 
has to be one simple gate. I've told 
everyone around here that you 
people are the smartest readers of 
this magazine — so let's see what 
you come up with. Don't let me 
down ! R-E 




"/(',( not so bad, hut I could get the same 
effect with a synthesizer." 
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Where's Your ELECTRONICS Career Headed? 




The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 

10570 Humbolf Street 

Los Atamitos, California 90720 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. . 

• 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America, 



Grantham College of Engineering R10-S5 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 



Name- 



-Age- 



Address- 
City 



_State_ 



-Zip. 
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Infrared communications 



HERB FRIEDMAN, 

COMMUNICATIONS EDITOR 



ASK ANY TEN PEOPLE TO DEFINE COM- 

munications" and you'll probably 
get 11 correct answers. Communi- 
cations is simply the way we con- 
vey information. (And everyone 
has his own specific needs when it 
comes to information.) 

Many can remember when com- 
munications meant things like ra- 
dio, telephone, teletype, tele- 
graph, etc. 

Somewhere along the way, the 
term communications came to 
mean almost anything. For exam- 
ple, no longer do we teach grade 
schoolers to read and write; in- 
stead, we teach them to communi- 
cate. And later, it's off to college 
where they study communica- 
tions: how to produce TV and ra- 
dio shows, and films, write scripts, 
edit films, and most important, 
criticize the work of others who 
show even less promise, 

1 still believe communications 
has to have some element of mag- 
ic, and that it must do its thing in 
realtime. Of course, the computer 
has added some truly magical 
quality to real-time communica- 
tions, but every once in awhile we 
find that the latest breakthrough in 
the state-of-the-art is nothing 
more than an old idea resurrected 
from obscurity. 

Back in the golden age of elec- 
tronics projects, I, as did many 
g others, experimented with in- 
z frared devices. We made invisible 
° light beams and detectors, which 
u sounded a bell or alarm if some- 
^ one interrupted the beam. We 
^ even built projects that enabled us 
5 to talk on a beam of light. Later, we 
§ used LED's and solid-state infrared 
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detectors to once again talk via 
light beam (for a distance of about 
two feet). 

Two feet became five feet, then 
ten feet, and finally someone de- 
signed a gadget for connection to 
a TV or Hi-Fi that sent an invisible 
beam of sound across the room to 
headphones that had infrared de- 
tectors in each earpiece. The 
gadget worked, but was not cost- 
effective. 

However, as is common to our 
world, technology eventually re- 
duces the price of just about every- 
thing. While the Hi-Fi sound 
transmitted to a headphone by 
light beam wasn't a commercial 
success, the same idea is now 
being resurrected to provide per- 
sonal amplification in many the- 
aters — a way for the actors to 
communicate directly with indi- 
viduals in the audience. The old 
talk-on-a-ligh t-beam co nst ru cti o n 
project is now being used to bring 
real-time entertainment to the 
hard of hearing. 

How it works 

Figure 1 shows a block diagram 
of the talk-on-a-light-beam sys- 
tem. There's nothing spectacular 



about the design. Other than sol- 
id-state circuits, which make the 
combined receiver and head- 
phone unusually light, it's the 
same old light beam project that 
we used to build for the science 
fair. 

What's different about the sys- 
tem is that it's almost interference 
free. It's even possible to place 
your fingers in front of the detec- 
tor and, if there is the slightest 
space between your fingers, the 
system still works. Because several 
transmitters are used to send the 
signal, the light beams strike the 
detector from every possible an- 
gle. A little energy manages to 
sneak past any opening, no matter 
how small. 

Microphones spread across the 
stage pick up the stage sounds 
(signals). The signals are mixed 
and fed to several transmitters 
mounted atthefront of the theater 
on each side of the stage. One pair 
is mounted low for the orchestra 
and the other pair is mounted high 
for the balcony. The transmitter is 
really nothing more than a box 
containing an infrared emitter, a 
power supply for the infrared 
emitter, and a small audio power 
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You may not be able 

to solve the world's problems. 

But at least you can listen. 



Ri»)m«iww>«««™* "-»» 



„„.«« ca»T«Li..> n,H«. =-".« POWER 



. I 13SSU 






1 1 1 



11 ] 



"-flfpWN u>CK TONWaBPSEO 




Panasonic 



The Panasonic Command Series: With double superheterodyne 
tuning, you'll hear the world loud and dear. 



Now it's easy to listen in on the world's hot spots. 
With the Panasonic RF-B600 Command Series 
FM/LW/MW/SW receiver. 



Both the RF-B600 and the RF-B300 are packed with 
features and built to go anywhere. 

The Panasonic Command Series offers.something 



Its advanced microcomputer-controlled tuner lets for everyone. With equipment sophisticated enough to 

you preset up to nine different frequencies. And reach impress the most 

them at the touch of a button. Or, press the appropriate avid enthusiast, and 

buttons and tune in any desired frequency with direct- automatic features . - 

access digital tuning. It'll lock right in to every signal that get you where ' j 

with a PLL quartz-synthesized tuner. Once tuned in, the you want to be. Fast. 
Panasonic double superheterodynesystem helps deliver There's a whole ' 

a clean, consistent siqnal. world out there 



Panasonic double superheterodynesystem helps deliver There's a whole 

a clean, consistent signal. world out there 

There's even built-in auto-tuning to let you scan the that's waiting to be -- ~ 

shortwave band automatically as well as manually. All heard. Tune into it 

this means you can tune in Berlin, pick up Paris, or locate with the Panasonic ^^.^jj^ 

London in an instant. Without dia ing all over the band. Command Series. 
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Efltteriei not mcfluded. 



CIRCLE 266 ON FREE INFORMATION CARD 



Panasonic. 

just slightly ahead of our timer 



to 
g 

o 

DC 

t- 
O 
Ui 

_l 

LU 

6 
< 

106 



amplifier that drives the infrared 
emitter. 

Winetlier the person seated in 
front of the user is small, large, 
wearing a hat, or has an over-done 
hair style makes no difference. If 
the beam from one transmitter is 
obstructed, the beam from an- 
other is there to take its place. In 
testingthe system, we even turned 
around and faced the rear of the 
auditorium. As you might expect, 
the signal eventually dropped out, 
butwe had good reception for bet- 
ter than 300-degrees because the 
input signal originated from sever- 
al weil-spaced transmitters. 

The receiver looks very much 
like the headphones you get on an 
airplane (with a transducer at the 
center from which "pipes" lead to 
each ear). But unlike the airplane 
headphones, the infrared head- 
phones have a small receiver at the 
center, and the pipes terminate in 
real sound transducers, like those 
used for cassette players. 

At the bottom of the receiver is a 
small rechargeable battery, abouti 
X 0.5 X 0.25 inches, that plugs 
into the receiver. It really hangs 
below the receiver so it can be sim- 
ply pulled out and plugged into 
any convenient outlet for recharg- 
ing. 

On the front of the receiver is a 
volume control, power switch, 
and an infrared detector, feeding 
what can easily be described as a 
high-fidelity amplifier and head- 
phone. And the sound quality is as 
good as the best of the Walkmen 
tape players. 

Infrared communications works 
very well over a relatively short, 
direct path. Because it's inherently 
a high-fidelity system (in the sense 
it can transmit a wide spectrum 
without special equalization), it's 
useful for much more than just 
wireless sound, as witnessed by 
TV remote controls. 

There is no reason why the two 
functions (control and sound) can- 
not be multiplexed on the same 
carrier beam. Just imagine an in- 
frared light-beam gizmo in the 
base of a communications micro- 
phone. The sound and control 
switching would go to the trans- 
ceiver without intervening wires 
to snag around the legs: Probably 
the safest way to operate a mobile 
radio short of parking. R-E 
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MINI-ROBOTS Priced from $24.95 (PEPPY, 
touch/sound controlled, shown at left), to 
S74.95 (MEMOCON CRAWLER, 4K pro- 
grammable memory, shown at right). Each kit 
includes step -by-step instructions and pre- 
assembled PC boards. Batteries not in- 
cluded. Add S2.50 (per unit) for S & H. Other 
models to choose from. Send $1,00 for more 
information and diagrams, MORNING DIS- 
TRIBUTING CO., P.O. Box 717, HIaleah, FL 
33011 (305) 884-8686. 
CIRCLE 269 ON FSEE INFORMATION CARD 
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EPROM PROGRAMMERS & ERASERS. 

Self-contained stand-alone. Programs most 
5V EPROfyls from 16K to 256K Parallel I/O 
port or RS-232 [optional). Standard with data 
entry keypad. Prices from $169.00. ERAS- 
ERS - erasers up to 9 chips in 1 5 min. Build-in 
electronic timer. Prices from $44.90. Most 
products are in stock. ANGO ELEC- 
TRONICS CORP, PO Box 112, Harrison, NJ 
07029.(201)484-1115. 
CIRCLE 252 ON FREE INFORMATION CARD 
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THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic Uses power from the telephone line 
itself. Never needs a battery! Up to 'A mile 
range. Use with any Fl^ radio. Complete kit 
only S29,95, Tax included, 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




DELTAX DUAL TRACE OSCILLOSCOPES 
WITH PROBES DX5020 20MHz S379.95. 
Built in component tester 5MV to 20V/DIV0.2 
microsec. to O.Ss/DIV. Risetime less than 
1 7ns one year limited warranty. Also available 
DX5035 35I^^H2 $527.00 DX5045 45lvlHz 
S789,95 DX5015S 15MHZ A/C D/C $479.95. 
CA. residents add 6.5% tax. Shipping $8.50. 
Money orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St„ 
Walnut, Calif. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX, 
CIRCLE 255 ON FREE INFORMATION CARD 



CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 X rate $745.00 per each insertion. 

• Reaches 217,425 readers. 

• Fast reader sen/ice cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 200 
Park Ave. South. New York, NY 10003. 




TELTONE'S TRK-957 KIT makes bread- 
boarding a low-power, central-office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 
munity and CMOS design are ideal for tele- 
phone switching, computer and remote- 
control applications. Now only S14.95. To 
order call: TELTONE, 1-800-227-3800, ext. 
1130. 
CIRCLE 122 ON FREE INFORMATION CARD 
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DANDY-DAPTER W/FREE INFRARED 
HAND UNIT TESTER— Uses All functions of 
your CRT Tester on all color CRT's, Never buy 
another Adaptor Socket for your Tester. Our 
3rd yr, Money Back Guarantee. Instructions.' 
set-up manual included, Check/MO/Visa/ 
MG/COD 563.95 ppd, 1-800-331-9658. DAN- 
DY MFG. CO,, 2300 Gibson, Muskogee, OK 
74403. 
CIRCLE 284 ON FREE INFORMATION CARD 




MEGURO (JAPAN) 20MHZ OSCILLO- 
SCOPE S375.00 Dc-20 MHz, Smvdiv, 2 
Ctiannel, Dual Trace 6" square internal grati- 
cule CRT. Also: 35 MHz Oscilloscope with 
delayed sweep $559.00. Signal Generators 
from SI ,186,00, Wow Flutter Meter $999.00. 
Add S10.00 per unit for UPS & COD. 
charges. To order call collect: DIPLOMAT IN- 
TERNATIONAL, 2900 Townsgate Road, 
Suite 100. Westlake Village, CA 91361, 
(805) 495-8858, 
C]RCLE 264 ON FREE INFORMATION CARD 




ZENITH SSAVI DESCRAMBLERS only 
$169. Gated Pulse $189; Sinewave $199 
each. Reconditioned original equipment for 
UHF chs. 23,27,31,38.51,54,57,68, etc. 
Quantity discounts. Surplus TV equipment: 
Jerrold SB-3, Oak N-12, Zenith Z-Tac, Hamlin 
1200, etc. Catalog $1. 10 day satisfaction 
guarantee & 90 day warranty., AIS SATEL- 
LITE, P.O. Box 1226-E, Dublin, PA, 18917. 
1-800-643-2001 or 215-249-9411. 
CIRCLE 267 ON FREE INFORMATION CARD 





SINGLE AND DUAL TRACE Scopes, Ana- 
log and Digital Multimeters, Power Supplies, 
High Voltage and Low Cap. Probes 
RF and SIne.'Square Wave Generators, Digi- 
tal Capacity Meters, EMCO ELECTRONICS, 
RO. Box 327, Plain view, NY 11803, Send for 
your free catalog. 
CIRCLE 293 ON FREE INFORMATION CARD 



SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downcon- 
verter Features infrared remote control tun- 
ing, AFC, SAW filter. RF or video output, 
stereo output. Poiorator controls, LED ctian- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete, Semikit 
S400.00. Completed downconverter add 
S100. Completed receiver and downcon- 
verter add SI 50. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel. 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 




THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mite range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 
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ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc. Color, b&w, 20mm, for- 
eign or domestic. 3x6 ft. space required. 
Profits??? Average CRT rebuilding costs— 
$5. Sell for $100 = $95 profit; x 5 CRT's = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today We service the entire world 
Contact: CRT FACTORY, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers tfie Sinevrave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H, ELEPHANT 
ELECTRONICS INC, (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080 
CIRCLE 120 ON FREE INFORMATION CARD 



HOBBY KITS THE ERECTOR SET- of linear 
electronics. Modules from $4.95 to $49,85. 
Build basic circuits: 2 W audio amplifier 
(AFA-1, $4,95), tone decoder (PLL-1, $6.95), 
to more complex: VHF Converter (using 4 
modules, $27,80), QRP Transceiver (using 6 
modules as shown, S38.70), HF SSB Trans- 
ceiver (using 14 modules, $140.30). Add 
S2.50 for S&H. SEND $1.00 for diagrams, 
S5.00 for full manual. MORNING DIS- 
TRIBUTING CO., P.O. Box 717, Hialeah, FL 
33011 (305) 884-8686. 
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Antique 
Radios 




RICHARD D. FITCH 



Common restoring problems — and solutions! 
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WHILE SOME ANTIQUE RADIOS SUFFER 

from chassis problems, cabinet 
problems are actually more com- 
mon. So if you're going to take the 
antique-radio hobby seriously, 
and you don't want your electrical 
handiwork to go unnoticed, then 
cabinet repair must be in your bag 
of restoration tricks. If you've got 
your hands full just working on the 
chassis, cabinet work can be a 
good way of getting other family 
members involved. Just be sure to 
remember (and teach your family) 
the proper safety precautions. You 
already know that working on the 
chassis can be dangerous if you're 
not careful, but so can working on 
the cabinet. Make sure that gluing 
and sanding are done in a well- 
ventilated area, and that masks are 
worn. 

The first set we'll look at, which 
we'll call the "Antique Radio of the 
Month" is the Kennedy Model 20. 
That radio just needed a little 
woodworking to make it a hand- 
some addition to our collection. 
As with many antique radios, that 
set has a veneer finish. 

While a high-quality radio that 
has had very good care might 
sneak by with just a good polish- 
ing, that rarely happens. A large 
majority of antique radios have 
spent many years stored in un- 
favorable environments. So if your 
radio hasn't been one of the lucky 
ones, you'll have to learn how to 
replace some or all of the veneer. 

Veneer basics 

Veneer is available locally in 
many areas, or it may be pur- 
chased by mail. Regular veneers 




FIG. 1 

come in thicknesses between V40- 
inch and yi2-inch, and are made 
from about thirty different kinds of 
wood. Flexible veneer is suitable 
for many applications, especially 
curved surfaces. However, it is so 
thin (VM-inch) that it can't be but- 
ted up against a thicker piece with- 
out shimming or sanding. 

The best way to attach veneer to 
flat surfaces is with hot-melt glue. 
Spread the glue with a glue gun, 
seat the veneer, and then use an 
old electric clothes iron to re-melt 
the glue. You may have difficulty 



using an iron on curved pieces. If 
you are unable to use an iron, 
you'll have to use wood glue or 
contact cement (which requires 
much patience and a steady hand}. 

The Kennedy Model 20 

While I don't know the exact 
age of that classic floor radio, judg- 
ing by the cabinet and chassis I'd 
guess that it comes from about 
1928 or '29. I learned everything I 
know about the manufacturer 
from the owner's manual I got 
when I found the radio. (First time 
that ever happened!) Unfor- 
tunately, the "Colin B. Kennedy 
Corporation of South Bend, Indi- 
ana" is no longer in existance. The 
manual states that the company 
had seventeen years of experience 
building radios. That would date 
Kennedy's origin to the early 
190O's, 

The first thing I did to get that 
relic back into working condition 
was to fumigate it. Next I removed 
the damaged veneer. I tried to get 
it off in one piece, but as you can 
see in Fig. 1, 1 wasn't very suc- 
cessful. After all the veneer was 
removed, there was a gummy resi- 
due left on the cabinet. To ensure 
that the hot-melt glue would ad- 
here, the residue had to be 
scraped and sanded off. 

Because the veneer stock wasn't 
wide enough, two smaller pieces 
had to be butted together. The 
hard part about butting veneer is 
getting the edges to meet evenly. 
However, if you overlap the edges 
slightly and cut through both 
pieces at once, you can be sure 
that both pieces will join perfectly. 
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An electric iron was used to re- 
melt the glue antd press the veneer 
into place. It takes considerable 
heat to re-melt the glue through 
the veneer, so it's a good idea to 
place a thin sheet of aluminum be- 
tw/een the iron and the veneer so 
that giue soaking through the ve- 
neerwon't gum upthe iron. In any 
case, clamps must be used to hold 
the veneer flat until it cools. Once 
the veneer has been glued down, 
you can sand and stain it. 

Chassis repair 

When I first powered the 
Kennedy Model 20 up — after the 
usual safety inspection — it actually 
v^forked, but there was a loud, 
clashing noise. The chassis was 
still out of the cabinet, so I re- 
moved all the removable compo- 
nents and inspected them. Every- 
thing seemed OK. After reassem- 
bling the radio, the problem was 
gone. 1 wish all chassis problems 
were as easy to repair! 




FIG. 2 



Unlike the cabinet, there is little 
danger that the chassis will ever 
deteriorate. The Kennedy has one 
of the heaviest and most com- 
pletely shielded chassis I've ever 
seen. It is built from "16-gauge, 
cold rolled, auto body steel," ac- 
cording to the owner's manual. It 
is plated, as are all of the shields. 
As you can see in Fig. 2, the bot- 
toms of the tube sockets are also 
shielded. In addition, the four 
gangs of the tuning capacitor each 
have separate shielded compart- 
ments. Clearly, the heavy brass 
plates of that capacitor were not 
meant to be bent. Another plate 
shields the bottom of the receiver. 

Technical specifications 

The Kennedy Mode! 20 has a 



tuning range of 200 to 500 meters 
(the AM broadcast band). The re- 
ceiver uses a 7-tube circuit with 4 
tuned stages to cover that range. 
The tuned circuit is composed of a 
three-stage RF amplifier and a 
tuned detector. In addition, there 
is a two-stage audio amplifier that 
uses two UX245 or CX345 power 
tubes in a push-pull arrangement. 
Because of that design, the recep- 
tion is excellent. 

The Kennedy Mode! 20 even has 
an input for a phonograph. A little 
lever just above the power switch 
directs either the detected RF or 
the phonograph's output to the 
audio stage. 

The Arvin 444 

The Arvin 444 shown in Fig, 3 sat 
in my junk pile for a long time. I 
couldn't see how such a small ra- 
dio could have so much wrong 
with it. Two of the four tubes were 
missing, as were the knobs. The 
radio also had a bad filter capacitor 
and a torn speaker cone. With all 
the electronic problems, not to 
mention the fact that it had been 
brush-painted green, I decided to 
"file" this antique with the others 
that were too new, too far gone or, 
for some other reason, were not 
worth restoring. 

Then one day, when browsing 
through an antique shop, I saw an 
Amn 444 with an ivory cabinet sit- 
ting on a velvet-covered table. It 
looked like the Hope diamond. 

The shop-keeper came over and 
said, "That's a rare little radio; it's 
the only one still in existence!" He 
then offered to sell it to me for $75. 
I didn't take it, but you can bet that 
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when 1 got back home I retrieved 
my little Arvin from the junk pile. It 
is now restored and has a perma- 
nent place in our collection, being 
"one of only two in existence I " R-E 
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PRECISION OPERATIONAL AMPLIHItRS 

are the mainstay of medical and 
industrial instrumentation. Linear 
Technology Corporation recently 
introduced the LT1014 precision 
op-amp, which is the first im- 
proved replacement for such in- 
dustry-standard, 14-pin quad op- 
amps as the LM324, LM348, OP-11 
and 4156. The LT1(n4's 50-^jlV offset 
voltage, 0.3-|jlV/°C drift, 0.15-nA 
offset current, open-loop gain of 8 
million, 117-dB common-mode re- 
jection ratio and 120-dB power- 
supply rejection ratio definitely 
place it in the precision class. 

The offset voltage of the LT1014 is 
so low that no offset adjustment 
terminals are provided on the IC, 
A new and improved output stage 
draws only 350 fx,A, can source or 
sink more than 20 mA, and still 
retains high voltage gain. 

Another member of the family, 
the LT1013, is the first improved di- 
rect replacement for industry- 
standard, 8-pin dual packages 
such as the MC1458/1558, LM148 
and OP-221. The LT1013's specifica- 
tions are similar to, but slightly 
better than, the LT1014's. 

Both the LT1013 and the LT1014 
can be operated from a single 5> 
volt supply. The common-mode 
input range includes ground, and 
the output can swing to within a 
few millivolts of ground. 
Crossover distortion, a charac- 
teristic of early single-supply de- 
signs, has been eliminated. Linear 
Technology gives complete speci- 
fications for both single-ended 5- 
volt and ±15-volt operation. 

Absolute maximum ratings are: 
supply voltage: ±22 volts, dif- 
ferential input voltage: ±30 volts. 
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input voltage: equal to the 
positive supply voltage. Operating 
temperature range is -55°C to 
-t-125°C for devices with the am 
and M suffixes, and 0°C to -(-70°C 
for devices with the ac, c and d 
suffixes. 



Using the LT1013 and LT1014 

In earlier single-supply designs 
using such devices as the LM124, 
LM158, OP-20, and OP-221, if the 
input goes more than a few milli- 
volts below ground, two kinds of 
problems may occur, both of 
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EDITORIAL 

"Hackers are morons..." 

■If you want to raise a furoi; use the abcve sentence in the computer 
community I did, in my August issue editorial. The mail and telephone calls 
are still comins in. Most of the people that contacted us are involved purely 
in the semantics. 'A hacker," said one, "is an experimenter that 'hacks away' 
at a computer to make it do somethins else." 

But even this man admitted a distaste for the suy who illegally burrows 
into another computer system, just to show that he was able to do it! And 
these very people call themselves hackers! 

I have no gripe with the guy who experiments with computers within the 
confines of his own realm. That's our readeA I'm down on the nut that thinks 
he deserves a medal for having broken into somebody else's computer 
s/stem and loused things up just to show that he was able to . 

And that's what's called a "hacker" By the general computing community 
and by those morons (see? 1 said it again!) themselves. 

The fact remains that a problem exists. A "hacker" Is a thief, a criminal, 
who uses a computer to break Into other computer systems where he has 
no business. This term is widely accepted throughout the computer 
industry 

A "computer experimenter" Is rjof a hacker Many of the innovative 
practices in the computer industry are the result of the work of such 
experimenters. And from a selfish standpoint, it is the experimenter that 
ComputerDigest Magazine is dedicated to. 

Too many "computer experimenters" are fond of denesratlng their work 
and/or hobby by calling themselves "hackers." This is a sad mistake, and I 
would urge that as a practice, it be halted. 

So if you are a computer hacker (in our terms of reference) and that 
editorial ofended you, I'm certain that this one will prove equally offensive. 
Howevei; I'd recommend a few courses of action to you: 

Give up hacking and get into something a bit more useful — like stealing 
hubcaps. Do nof send me any unsigned mail. If you don't have the guts to 
sign what you write and provide an address to which a reply can be sent, 
don't write at all. 

Just to make the point clearly for once and all, a "hacker" spends his time 
trying to break into computers... Government computers, hospital 
computers, school computers, my computers, etc. and louse up the 
records. He doesn't do this by any clever; intelligent means, but rather by 
simple, dogged, repetitive (and very boring) trial and error 

A computer experimenter on the other hand, is an intelligent, thinking 
individual v\/ho tries to improve his own computer or the state of the art 
technology in general. Whether he succeeds or falls is not important. The 
fact that he tries puts him In the same category as the great inventors of all 
time and we all owe him a debt of gratitude. The articles that you see in 
this magazine were written by computer experimenters. 

The hackers contribute nothing to the computer communit/ or the 
community in general. They give us all a bad name. If they continue to 
flourish, you're going to see tighter controls on all of us. And Americans, 
being a freedom-loving people, don't want things like that to happen. 

There's a vast difference between the legitimate experimenter and the 
illesitlmate hacker! 

Or maybe it's just a half-vast difference. 

Byron G. Wels 
Editor 
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LETTERS 



Complaint! 

I enjoyed your Editorial in the 
March Issue of ComputerDigest 

but if you think Instruction Manuals 
are bad, you ought to see some of 
the Service Manuals. It's really sad. 
It's no wonder people need so 
much help in getting things to 
work right. It's not restricted to 
computers, either Our shop gets 
problems on car stereos and 
answering m,achines that could be 
straightened out with some 
simplified instructions. — R B. Mann, 
Atlanta, GA. 

Thdnks for the comments, P. B. 
Mdybe by cdllins attention to this 
much-neglected area of 
technoiosY we'li start gettins 
better instruction books from the 
manufacturers! 

New idea. 

Liked your Editorial on 
Computers and the CB Syndrome. 
But what about including the rising 
interest in amateur radio and the 
subsequent decline? I was 



impressed how amateurs did such 
a great job of research and 
development at a low cost. 

Also, I've developed a device 
that will greatly simplify learning 
electronics, and need professional 
marketing assistance. How can I 
get this? — Don L, Harbertson, 
Morgan, UT. 

Don, our prime interest, of 
course, is computers. Well ieave 
the amateur radio to those 
masdzines that cater to that field. 
Of coulee, I agree wholeheartedly! 

Harder and harder 

Kids today have it ro^jgh. There 
is so much more to learn, yet the 
time to learn (and teach) has not 
been extended. Invention is also a 
closed field, for it takes 
megabucks to do research which 
shuts out the individual. It's now a 
team effort at the Corporate level. 
What can you recommend for a 
youngster looking at his future? — 
Bob J, Seligman, Kent, NH. 

Imagination, Bob. There are no 



dead-end jobs, only dead-end 
people, you're right about there 
being more to team, but education 
has now become vertically- 
specialized to compensate for 
this And all inventions don't have 
to be Earth-shattering in scope! 
There's still room for the 
individual — Find a new type of 
cap for a toothpaste tube, or a 
new kind of paper clip. 

Communications trap 

Being in the publishing business, 
of course you're sensitive to 

communications. I've picked up 
on your interest in this area in your 
Editorials, too. But did anything in 
particular get you hyped on this 
subject? — Fred Mason, 
Hackensack, NJ. 

Fred, I was once asked to write 
a book on "Rock" by a major 
publisher, and spent the next six 
months immersing myself in an in- 
depth study of geology by way of 
preparation. When I finally 
delivered the manuscript, I found 
out that he meant Musicl-^W^ 
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property including pricing, financing 
alternatives, expected return, and 
buyer tax considerations. By objec- 
tively comparing investment options, 
properties that will yield the highest 
profits are easily identified. 

The Landlord Investment Andlyzer is 
completely menu driven, and online 
instructions prcwide immediate help. 
The package is available in PC-DOS, 
requires 256K memory and one disk 
drive. It is priced at $350.00.— S>^tems 
Plus, inc., 1120 San Antonio Road, Palo 
Alto, CA 94303. 

EMULATOR, the SemlDisk, is a com- 
puter peripheral hardware/software 
disk emulator package that speeds up 
the operation of computer systems. 
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PRINTHEAD 
TECHNOLOGY 



Everything you ever wanted to know 
about printheads. 

Marc Stem 

■Do you remember the days vA^en the only "serious" 
computer printers were fully formed character or dot- 
matrix machines, while thermal printers were given 
short shrift as "amateur" devices? 

Thermal printers are now "serious" machines, whose 
capabilities rival those of their fully-formed or dot- 
matrix brethren. In fact, the entire realm of non-impact 
printers, to which thermal devices belons, has 
undergone a revolution during the last 18 months. At 
the start of 1984, laser printers were available at costs 
exceeding $50,000 and ink-jet printins was confined to 
commercial ventures. Now, laser imaging printers are 
available for less than $3,500 and ink-jet printers in the 
$300 to $1,200 range abound. 

Thermal printers 

As recently as 1982, thermal printers were looked on 
as tcys. They were among the first personal computer 
printers, but they had drawbacks. They needed special 
paper to operate, which tended to discolor rapidly; 
their resolution was too low for other than rough use, 
and their print quality wasn't high. 

Their technology was a combination of dot-matrix 
printing and thermal technology 

In use, these printers — most were serial — took the 
output from a microcomputer and internal 
microprocessor-based circuitry transformed the output 
into text. The ASCII codes generated by the 
microcomputer were compared against character sets 
stored in Read-Only Memory (ROM) and the 
appropriate signals were generated for the printhead 
controller circuitry and printhead, which contained a 
number of wires. Those wires were fired by tiny 
solenoids into the special thermal phnter paper which 
was "exposed" by a heater bar ewer which the paper 
traveled. 

' The result was a low-resolution printout of block 
characters, which was unsuited for any use, other than 
rough output. The reason for this was the nature of the 
printhead. It generally contained a matrix of five wires 
across by seven wires down, which was too coarse for 
qualit/ text output. Furthei; the ROM-based character 
set usually contained only capital letters. 

Crucial developments 

The change occurred when thermal printing became 
thermal transfer printing. Instead of relying solely on the 
heat-sensitive paper to produce printed output, 




FIG. 1— FORTY TINY ELECTRODES meet at the edge ot IBM's 
electronic printhead. In the background, Is ttie round cassette 
that holds the IBM "Quiet" (TM) correcting ribbon. 

Special ribbons were added. The plastic ribbons were 
struck by the printhead wires as the paper moved over 
the heater bar and the dot-matrix letters were melted 
onto the paper In some cases, not only did the heater 
bar do the melting, but the printhead wires were also 
heated to help in the process. In this type of printer; 
the printhead serves two roles, printhead and heating 
element. 

A second important development came from 
impact, dot-matrix printer technology 

By using finer printhead wires, more sophisticated 
internal programming and circuitry dot-matrix printer 
manufacturers were able to increase the density of their 
printheads, The first jump went from 5 by 7 to 7 by 9 
or 9 by 9 wires. The increasing number of printhead 
wires meant letters could now look more normal. 

The increase in density continued to the point where 
denser printheads became common. Densities of 18 to 
24 wires or more were usual. 

This type of phnthead required technological 
sophistication because each print wire had to be fired 
at the correa moment and in the correct sequence. 
Dot-matrix printers had come of age. They were now 
capable of the precise control needed to generate true 
descenders and near-letter quality printing. 

This technology was transferred to thermal phnters, 
which are non-impact, as opposed to the impact dot- 
matrix printer (the dot-matrix printer's pins push 
through a ribbon and then strike the paper) and the 
result has been a new generation of thermal transfer 
printers whose output Is indistinguishable from a fully 
formed character machine. 

There are two types of thermal transfer technology 
currently on the market, the older style heater bar or 
heater head printer and the newer IBM-manufactured 
thermal transfer printer 

IBM's development is actually a breakthrough in 
thermal transfer technology. Although many thermal 
transfer printers can make use of low quality paper and 
can produce acceptable results, high quality printing 
still requires special, glossy-style printer paper With 
IBM's system, you can use any type of paper 
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FIG. 2— TH E I BM Rl BBON uses a four-layer system that works 
with the printtiead to release ink to the paper The result is an 
aimost-perfectly formed character that is hard to tetl from 
what used to be called "Letter Quality." 

Using a 40-wire printhead — See F13. 1 — IBM uses a 
variation on thermal transfer printing to achieve letter- 
quality printing from the dot-matrix head. 

As in conventional thermal transfer printers, the text 
is "exposed" by heat, but, with a difference. Where the 
normal thermal transfer printer passes the paper over a 
heater bar as the ribbon is being struck by the dot- 
matrix pins, the IBM system uses a special ribbon that 
releases ink in response to pinpoints of heat generated 
by current in the printhead. 

IBM's thermal printer uses a four-layer ribbon which 
consists of a polymer resist material that heats up in 
pinpointed areas,- a metallic conducting layer; an easily 
meltable layer that permits the release of ink, and a film 
of ink. 

When it is printing a character, the phnthead presses 
the ribbon against the paper and the electrodes 
contact the resist layer These electrodes apply small 
electrical currents that travel through to the metallic 
layet; v^ith the result that up to 40 pinpoints of heat can 
be generated. This, in turn, melts tiny areas in the 
release layer and paints the ink on tfie paper (See Fig. 
2.) 

(IBM also uses this technology on its Quietwriter 
series of electronic typewriters and correcting mistakes 
by reversing the process to lift letters which have been 
painted on the paper) 

New typestyles 

Like standard dot-matrix printers, the thermal transfer 
printer is programmable'. This programmability among 
other things, means it is very easy to change typefaces. 
By simply inserting a new character-recognition ROM 
on some of these pnnters, you can have multiple 



typefaces. (See Figure 3.) The microprocessor's text- 
creating algorithm reads the new ROM character set if it 
sees that the Interrupt for the ROM cartridge has been 
issued. This ROM replaces the printer's standard 
character set and the new codes are based on it. 

Thermal printing has now come of age. Forty-wire 
printheads and printheads with 36 by 24 resolution are 
common and, thanks to the special plastic ribbons 
used, the output looks as if it comes from a fully 
formed character machine. 

Laser imagins 

Just a few years ago, laser printers cost the better 
part of J50,000 and were suitable only for high 
production atmospheres such as publishing houses or 
facilities where a great deal of text output was 
generated. However; the introduction of the Canon 
laser engine last year changed all that. It has brought 
laser imaging to market for $3,500 or less. 

Capable of running at speeds approaching 8 pages 
or more a minute, the laser printer makes high speed, 
high resolution printing and graphics available at an 
affordable price. 

Actually based on office copying technology the 
laser printer replaces the document tray and copier 
cover with a computer interface, 

(In today's copier, 3 bright light illuminates a printed 
page and a lens captures the image. The image is then 
digitized and deposited on a drum to which toner is 
applied. A piece of copier paper is then placed 
against the drum and an image is made.) 

This is very similar to the way in which a laser printer 




FIG. 3— CHANGING FONTS is as easy as slipping in a car- 
tridge. Two different fonts can be placed in the printer at the 
same time, and the operator can switch at will from one to the 
other, simply by programming. 
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creates its imases. However, instead of usins a bright 
light and lens, the computer acts as the front end of the 
system. ASCII codes generated by a word-processins 
or text preparation program are sent directly to the 
laser printer's microprocessor and are stored there until 
a full page of text is generated. 

Each letter passes not only into the printer's storage 
register; but, as it does, the microprocessor within the 
unit compares it against whatever special ROM-based 
character set that may be in use within the printer — 
Italic, gothic, bold, or whatever — as it passes to storage 
and the text is then stored ready for release to be 
printed, (Actually the point where a letter code is 
compared against ROM depends on where the 
designer of the algorithm decides to place it. It may be 
as it passes through the micro or it may wait until the 
page of text is generated and the whole page is then 
compared against the character set.) 

When the page is released for printing, the micro 
then directs it to a tiny laser which recreates the text as 
a series of pinhole bursts of light. Each burst of laser 
light represents a digital piece of information v^ich 
goes toward making up the letter 

The laser bursts are, in turn, directed toward a mirror- 
like drum coated with selenium and the letters are 
electrostatically etched on the drum. In turn, sooty 
black toner adheres to areas on the drum that have 
been charged by the laser and the paper which passes 
over the drum picks up the toner images. 

One of the things you will notice about laser 
printing, if you look closely at it, is that it looks like a 
very dense dot-matrix printing, This is because of the 
bursts of light employed as the laser etches the text. 
Because of the density of the bursts, the letters look 
fully formed and are much darker than those produced 
by a dot-matrix printer 

In general, laser printers not only are microprocessor- 
driven, but also contain quite a bit of Random-Access 
Memory (RAM) and ROM. Typeface or graphics 
information is stored in ROM. 

It isn't uncommon to find a laser printer with 64K of 
RAM ana equally as much ROM because of the 
sophistication of the typefaces available and because 
of the sophistication of the algorithms. 

A graphics-oriented laser printer; on the other hand, 
can have even more RAM and ROM. As much as 500K 
of ROM may be used because of the on-board 
controllers used for graphics work. Apple's LdserWriter, 
for example, contains 500K of ROM and 1.5 megabytes 
of RAM, as well as an MC -68000 microprocessor This 
configuration provides full page graphics. 

Non-laser imasins printers 

Lasers aren't the only devices used for electronic 
imaging. Some manufacturers are using liquid crystal 
lenses and light emitting diode arrays to replace the 
laser device. For example, Epson's GQ-3000 uses an 
LCD shutter to create characters and images by allowing 
light to pass through the display The image is then 
printed on the drum. (See Fig. 4.) 

An LED array is used in Kentek Information Systems' 
K-2 copier-printet: The LED array replaces the laser to 
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FIG. 4— HOW LASER PRINTING WORKS. Note that in the 
Canon system, there Is no LCD. The system is fast, efficient, 
and exemplary. See text for fuller explanation. 

create the image on the drum. Like the laser, the array 
creates a pulse of light for each bit of information and a 
fiber-optic lens focuses the pulses on the' drum. 

One other variation, now undergoing testing, is 
Phillips Pehpherals' Elpho 20. This device uses a CRT 
connected to a photocopier mechanism. Using a CRT 
that is only one line high, a beam of blue light is 
emitted by the CRT and is focused on a print drum by 
a lens. Selenium is particularly sensitive to blue light 
and so it makes sense to use this. The CRT, inside the 
printer; takes the place of the laser; LCD or LED array 

Ink jets 

Available for as little as $495, an ink-jet printer sprays 
droplets of ink onto a sheet of paper with sufficient 
force to make it adhere to that paper 

Lower-cost ink-jet printers use "drop-on-demand" 
technology where the tiny droplets are ejected from 
the ink nozzles by a crystal which acts much as the 
solenoid in a dot-matrix printhead. The rapid action of 
the piezoelectric crystal in response to current is the 
factor which enables it to function as the ink pump. 

Like dot-matrix printers, the printed output of an ink- 
jet printer is in a series of dots that resolve into letters. 
The ink dots correspond to the digital information 
passed from the printhead controller to the printhead 
as to the number of dots and their arrangement in 
making up a letter 

In some ink-jet printers a multijet printhead is used 
to produce color graphics. These machines have three 
to seven jets, each of which is connected to an ink 
reservoir of a different color. The order in which the 
program tells them to fire determines the coloring of 
the graphic work. The program orders a specific jet to 
fire at a specific time. 

"Drop-on-demand" technology is the least expensive 
form of ink-jet technology The second type used is 
also the most expensive, continuous stream. In this 
type of printer, an acoustic transducer generates sound 
waves which deflect droplets of ink onto the paper so 
they form letters. The stream of ink flows continuously 
and retums to its reservoir thanks to a low pressure area 
created in front of the printhead. 

Nonimpact printer technology has taken huge strides. 
Printers that were once considered "toys" are now 
assuming a serious role. Their output is good and they 
offer more variety -^ffl^ 
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How to use MOV's (Metal Oxide Varistors) for surge protection. 
ELLIOTT S. KANTER 

■A lot of attention has been paid to protecting 
computers and other electronic equipment against 
power-line surges. These can be the result of either 
natural or man-made conditions. Examples of natural 
surges would be lightnins hitting power lines, poles or 
transformers. The man-made are often the result of 
switching between power-line feeders or other 
malfunctions that originate at the source of power 
generation and distribution. 

Regardless of the cause, the results are usually the 
same. Nominal line voltage (108 to 125 volts) 
undergoes an abrupt upward swing. Values can reach 
two or three times normal line voltage. Increased 
demands of air conditioning, power tools or heating 
systems cycling on the line can also produce "glitches" 
with similar results. The incoming line voltage rises and 
as a result, voltage-sensitive components inside a piece 
of electronic equipment are subjected to high-voltage 
spikes. 



Let's protect everything 

We don't hesitate to protect our computers and 
related equipment against these surges, but what about 
television receivers, videocassette players, stereo 
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FIG. 1— WIRING FOR THE typical electrical outlet. Note that 
the outlet shows a polarized plug receptacle. 



equipment and other electronic equipment whose 
value may equal the cost of our computers? We tend 
to regard these more as fixtures than as voltage- 
sensitive devices. 

The typical outlet, shown in Figure 1, consists of 
three wires, A "hot" wire (black), a "neutral" wire 
(white) and a "ground" wire (green). When a power 
surge occurs, it could be impressed on either the black 
or white lines. The green or ground wire traditionally 
conducts all stray voltages safely to ground. 

Typically the protective devices we apply to our 
computers are built into the multi-outlet power strips 
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FIG. 2— A TYPICAL MOV-PROTECTED outlet Strip. As many 
additional outlets as needed can be added to the circuit. 

and resemble the circuit shown in Figure 2. Each line 
has what is called a MOV (Metal Oide Varistor) for 
surge protection. These non-linear devices are voltage- 
dependent and divert potentially harmful overvoltage 
conditions. More simply they "clamp" the voltage and 
hold it to a safe level. 



Buildins protection 

We're soing to show how to protect one or two 
devices, rather than suggest that you buy a multiple 
outlet strip for surge protection along with filtering that 
you may not require for your new TV set. 

We chose the number "two" because the normal 
wall outlet in your home is called a "duplex" outlet. 
There are two identical AC outlets wired in parallel. By 
protecting one, we also protect the other, giving us an 
extra benefit at no increase in cost. 

Figure 3 shows how to do this. The three MOV 




FIG. 3— WIRED RECEPTACLE (rear view) shows how MOV 
units are placed. 

devices required are available from Radio Shack (MOV 
transient protector Part No. 276-568). They sell in 
packages for $1.69. You will also need some insulating 
tubing and some heat-shrinkable tubing, 

First identify the fuse or circuit breaker controlling the 
outlet you plan to modify To do this, plug a lamp into 
the outlet and turn the lamp on. Now proceed to 
unscrew the fuses or turn off the circuit breakers one at 



a time until the lamp goes out. If you're dealing with 
fuses, remove the fuse completely Leave the circuit 
breaker in the OFF position. 

Do not attempt to do this work with a "live" circuit! 

Remove the screw holding the wall plate, place the 
screw aside and remove the plate. If it has become 
stuck in paint, you may have to pry it loose. Place the 
plate aside with the screw. 

You will see two screws, one at the top, one at the 
bottom. These hold the outlet to the Gem box. Remove 
these screws and lift the switch out of the box 

Identify the following wires; The BLACK wire, the 
WF^ITE wire, the GREEN wire. In older homes, you may 
find the wire formed into a hook and located under a 
screw at either side of the outlet. More-modern outlets 
have the wire end slipped into a hole at the back of 
the outiet and held in place by screws on the sides. 
The GREEN or ground connection is usually connected 
to a single point at one end of the shell, 

Loosen the screws as required, and connect one 
MOV device from the WHITE lead to the BLACK lead. 
Connect another from the BLACK lead to GROUND, the 
third MOV goes from the WHITE lead to ground. 
Examine your work carefully If there is any exposed 
wife that might produce a short circuit, especially 
when the outlet is reinstalled in the gem box, cut a 
small piece of the insulated tubing and slip it over the 
exposed leads. 

Carefully dress the MOV's against the outlet shell. 
Replace the outlet into the wall box, replace the upper 
and lower screws, then position the cover plate and 
replace the holding screw. 

This completes the modification of the outlet for 
surge and transient protection. Now you can restore the 
electricity by tuming the circuit breaker on or replacing 
the fuse. 

You have provided two outlets with surge and 
transient protection for a total cost of less than $5.00, 
with the assurance that these transients and surges can 
be "clamped" within a stated response time of less 
than 35 nanoseconds — more than sufficient to save 
your valuable equipment. 

You might wonder why if surge protection at the 
individual outlet is such a good idea, we don't simply 
go to the fuse or circuit-breaker box and place the 
MOV's right there, and in that way protect all of the 
oudets in the home? The answer is simple. By doing 
that, you're fooling with the house's primary wiring, and 
depending on where you live, might require a building 
permit to do so. The consequences can be dire. 
Should you have a fire in your house, this type of do-it- 
yourself wiring addition can void your insurance. 

No, you're better off to restrict yourself to the 
method we describe here, and add the MOV's — 
judiciously=-at the individual outlets. We say 
"judiciously" because there's really no requirement to 
protect some devices against surges. If all you plug into 
an outlet is a simple lamp, why bother with surge 
protection? However, should the outlet be used for a 
TV receivei; stereo equipment, or anything else that 
might be worth protecting, by all means, this is the 
way to go.-^CD^- 
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A designer's dream come true. 



HERB FRIEDMAN 

■CAD, Computer /^ided Design, covers everythins from 
the complete desisn of a skyscraper hotel to the 
schematic for home-brewed electronic projects. 

Using a PC 

Theoretically we could use conventional computer 
graphics to prepare schematics and flow charts, but 
that's the hard way to do things, for each line, symbol 
and alphanumeric character would involve a separate 
construction. We could probably do a lot better — and 
faster — with a pencil and paper: And even if we did 
the job with conventional computer graphics, a 
modification to what we create would take longer than 
redravv^ing the entire thing with the trusty old paper 
and pencil! 

There are two kinds of low- to moderately-priced 
CAD programs specifically intended for electronics 
hobbyists and technicians. The most -common variety 
usually priced in the range of $500 to $1000, are 
descended from conventional mainframe CAD systems 
and they generate a family of shapes such as 
rectangles, circles, triangles, trapezoids, etc. that one 
would normally use to design a building or a car or a 
kitchen sink, The shapes can be used for creating flow 
charts and even some electrical circuits. 

The shapes are automatically created by the 
computer between two or three locations that the user 
pinpoints on the computer screen. Figure 1 shows how 
a CAD program might automatically create an 
assortment of shapes. For example Figure 1A shows 
how a rectangle is created by CAD. Using a joystick, 
mouse, or just the computer's arrow keys, the user 
positions the cursor where one comer of the rectangle 
should be and marks the location with a dot, by 
pressing the joystick's or mouse's select button. Next, 
the cursor is moved to the opposite corner of the 
rectangle. As the cursor mcwes, most CAD programs 
will create a phantom (flashing) rectangle anchored on 
the mark and the cursor When the rectangle is in the 
desired shape and size, it is locked into position by 
pressing the select button. 

The shape constructed on the screen between the 
mark and cursor depends on the selected mode. As 
shown in Figure IB, if the user selects a circle mode, 
the computer will create a circle using the mark and 
cursor as the diameter If, as shown in Figure 1C, the 



user selects a line mode, the computer will draw a 
straight line between the mark and the cursor Triangles 
and trapezoids take an extra step or two, but the idea 
is the same. 

If you need an unusual shape you simply create it 
using conventional shapes and lines. In Figure 2, the IC 
is simply a rectangle with short, straight lines 
appended for the terminals, while the OPAMP is 
similarly a triangle with lines for ttie terminals. 

Making it viable 

A logical question at this point, is "Since it can take a 
long time to create the symbol for a 14-point DIP IC 
what happens if you need 20 or 30 such symbols?" 
Most of the better quality conventional CAD systems 
have a replicate or copy function whereby the user can 
"pick up" a copy of a symbol by placing the cursor 
ever the symbol and pressing the joystick or mouse- 
select button. The cursor is then positioned where a 
copy of the symbol is needed and it is literally 
dropped into the screen drawing by pressing the 
selea button. The pickup and release can be repeated 
as often as needed, or the CAD program might require 
the user to indicate the total number of replications. 
Because different sizes of the same shapes or symbols 
are often needed, CAD software generally lets the user 
zoom in and out on individual symbols for enlargement 
or reduction during replication. 

Just about anything is possible if you're willing to 
pay for it. For example, the cost of a digitizing pad 
equipped with a combination light and mechanical 
pen will buy you a library of pick up symbols that can 
be electronically lifted from the pad and then inserted 
in the screen. 

While a symbol library usually adds substantial cost 
to a CAD program, it's actually the cost of the digitizing 
pad that makes it expensive. If the pick-up feature is 
eliminated — thereby eliminating the need for a 
digitizing pad— even a rock-bottom priced CAD 
system can have a library of symbols and alpha- 
numeric characters. 
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FIG, 1— HIGHER-COST CONVENTIONAL CAD systems auto- 
matically generate shapes and symbols between the user- 
selected marker and the cursor position. The shape automat- 
ically adjusts to the distance between the marker and cursor. 
In 1 A, the system is set to generate rectang les, 1 B is circles, 1 C 
is straight lines and 1D is triangles. 
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FIG. 2— COMPONENTS CAN BE CREATED by using the com- 
puter's graphics lunction or by integrating pieces o1 auto- 
generated shapes. The IC in 2A started out as a generated 
rectangle, a circle provided the "notch" and the terminals are 
conventional lines. The OpAmp in 2B began as a triangle, the 
connections are lines and the labelling is generated by the 
CAD TEXT mode. 



Since a complete schematic or flow-chart might 
(and usually does) exceed the capacity of the screen, 
CAD pro3rams generally permit the user to utilize 
several screens which are assembled into a unitized 
drawing when printed. If the number of screens 
exceed the capacity of the printer, provision is made 
for the print to be made in sections which can later be 
taped together 

If al I you need is enough CAD power to generate 
schematics to store on a floppy disk for future review 
or easy-to-write upgrades and modifications, you can 
do it on a low-cost home computer using a 
conventional printer such as the Epson MX-80 (with 
Graftrax) for the printout. Usually "drafting" software for 
home computers is not much better than a child's 
"computer art" program, but one iow-cost program has 
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FIG. 3— THE COMPLETE LI8RARY of symbols and text (al- 
phanumeric) for the Drafting Processor. Symbols are inserted 
at the cursor position pressing the indicated key. A "K" in- 
serts the LED symbol, the "0"lnserfs an OpAmp, The "B" a 
battery. 



TOP 
LEFT 




CENTER 
LEFT 



CENTER 
RIGHT 



BOTTOM 

LEFT 



BOTTOM 
BIGHT 



FIG. 4— ACTUAL COMPUTER WORKSPACE is divided into six 
screens which the printer reassembles. User selects as many 
screens as needed, decides how they are used. 

enough "professional" features to enable a home 
computer to function as a CAD system for electronic 
technicians and hobbyists. It is in fact, good enough to 
serve as a trainer for those who want to dip their toes 
into electronic schematic design. 

The CAD software is the Schematic Drafting 
Processor ($49.95, Spectrum Projects, Box 21272, 
Woodhaven, NY 11421) which requires a .64K Radio 
Shack Color Computer having at least one disk drive. 
The program is specifically designed to create 
electronic schematics primarily through the use of 
conventional symbols provided in the symbol libran/ 
shown in Figure 3. Notice that each symbol has an 
associated keyboard character Because a light pen isn't 
supported by the program a library symbol Is called 
up at the cursor position by pressing the key specified 
for a particular symbol. For example, the "K" key will 
insert the LED symbol at the cursor To permit precise 
positioning, each symbol can be rotated through 360 
degrees In 90 degree increments. An erase function 
permits bits and pieces of library symbols to be 
pieced together For example, the top of the circle can 
be sliced off to generate the half circle needed for the 
"bottom view" of a transistor The IC symbol can be 
sliced, cut through, partially erased or expanded to 
create anyilC package from 4 to 40 pin, or anything 
else. It takes a lot longer to generate symbols by erase 
and slice rather than by zoom, but it's a lot less costly 

Also note from Figure 3 that the alphanumerlcs as 
well as the omega symbol used to show resistance are 
also library symbols. When the computer is toggled 
into the TEXT mode, pressing a key inserts its 
corresponding alphanumenc character at the cursor 
position rather than a symbol, permitting you to label 
the various devices. 

In addition to the 30 library symbols provided, the 
program allov^ the user to create ten additional 
symbols through a BASIC program, but doing so 
requires a considerable degree of programming skill. 

Because screen size is limited, as shown in Figure 4, 
the total workspace Is divided into six screens. Each 
screen display has a slight overlap with adjacent 
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FIG. 5— PHOTOGRAPHS OF THE THREE LEFT SCREENS of 
an actual schematic. Note the overlap of each screen so 
drawing continuity can be maintained. 



FIG. 6— THE SAMPLE SCHEIUATIC— all six screens— as reas- 
sembled by a conventional Epson MX-80 dot-matrix printer. 
Note how components were rotated for proper orientation 
when inseried into the schematic. 

screens so the user can continue registration from 
previously prepared screens. Like the more expensive 
CAD systems, all screens are combined into a unit 
drawing by tine printer Fisures 5 and 6 sliow how this 
is done. Figures 5a, 5b and 5c are photographs of the 
actual screen display of the top left, center left and 
bottom left screens of a schematic that requires all six 
screens. The overlap area of each screen can easily be 
seen. Figure 6 is a printout of the entire schematic, all 
six screens. Note how the three left screens have been 
precision assembled by the program into the unit print. 
If the schematic required more area than that allowed 
by six screens it would have to be created in multiple 
units of six screens, and it would be necessary to tape 
together the unitized screen prints into a larger print 
because six screens is the maximum that can be 
printed as a single unit. 

Unlike a printer/plotter print which is drawn by an 
inking (ruling) pen, the low-cost CAD prints are 
generated through the dot-addressable function of a 
conventional printer Since the lines, symbols and 
characters in the print are created by individual dots 
the print's resolution is coarse, having no resemblance 
to the "ruled lines" of the professional plotter 

Ready to buy? 

The thing to keep in mind when leaming to use CAD 
software or a complete system is that it should make 
life easier than doing things by hand. Even the best 
CAD software is difficult for the technician to use if he 
doesn't have an adequate library of conventional 
symbols. Ot; if you're into flow charts or block 
diagrams then automatic symbol construction, replicate 
and zoom of rectangles, circles and trapezoids is 
considerably more important than a library of symbols. 
Either way CAD programs or systems should have 
features, functions and conveniences specifically 
intended for the preparation of schematics.-^OD^ 
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Superior performance by phone 
for as low as $695» 




The 8840A _ 
Digital Multimeter. 

Now, with Fluke telemarketing, you can 
order the most affordable, most powerful 
DMIVl in its class, from any ptione in the 
U.S.A. 

Compare features, compare prices and 
you'il find that no other 5y2-digtt bench- 
top or system muiti meter can match it. 

Add lEEE-488 and true rms options for 
$150 each, and a fully-loaded 8840A is 
still only $995. 



As easy to use as your phone. 

The simplified front panei of the 
8840A is designed for ease of operation. 
Functions are clearly labeied. Even the 
vacuum fluorescent display is easy to 
read. And closed-case calibration and 
50.000 hour I^TBF make the 8840A easy 
to live with. 

Ttie 8840A is versatiie: it answers your 
bench or system DMM needs. Standard 
capabilities include superior dc voltage 
accuracy (50 ppm at 1 year), 2- and 
4-wJre ohms, dc current, fast autoranging 
and user-sei acted reading rates. 



Reach out and test the tiest. 

Cail toll-free and our sales engineer 
will tell you about the 8840A. Asl< about 
our 15-day trial period and our one-year 
Fluke warranty. 

Order now. 
t800^44^FIi]KE 

(1-800-443-5853) Ask for extension 107. 
Fluke 8840A 

AuiofaAjing \fcits. Otims. and Amps 

50 ppjTi iaasic i3c jccur^y f 1 VBar) 

0.16'ie basic ao accuracy (t year) 

2Vi. go. and tOO reaefiniB/secmd 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



IFLUKEJ 
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COMPUTER PRODUCTS 

continued from page 4 
models //, 12, and 16. SemiDisk Sys- 
tems has developed a new, high- 
capacity unit that stores up to 2 
megabytes of information on a sinsle 
card. Previously the largest capacity 
available on a single card was 1 
megabyte. 

SemiDisk is priced as follows: 512K 
capacities: TRS-Sa S-100, $995.00; QX- 
10, $799.00; IBM PC, XT, AT $945.00. 
IWo- megabyte capacities; TRS-SD, IBM 
PC, XT, AT, QX-tO, S2499.00. S-100 is 
$2549.00.— SemfDfSjt Systems, PO Box 
GG, Beaverton, OR 97075. 

COMPUTER RECIPE SYSTEM, A 

COOK^^, helps users to locate their 
cwn recipes through an easy-to-use 
indexing system. It allows the user to 
set up complete recipes of considera- 
ble size, and comes with a data base 
of 500 recipe references from frve 

AyCOOK, 




TTv CcntpMs (tajp* %tllPL 
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six media quality tests specified by the 
American National Standards Institute 
CANS!): missing bit, extra bit, track aver- 
age, amplitude, modulation, overwrite, 
and resolution. The two-bin certifiers 
perform the same ANSI tests. They are 
designed primarily forgo/no-go incom- 
ing inspection of diskettes by large-vol- 
ume users and original-equipment 
manufacturers. 

The mode! 5850 six-bin, 5V'" certifier 
and the model 525J six- bin 3W certifier 
cost $17,915,00. The model 5150 two- 
bin 5'A" and model 5135 two-bin, 3W 
certifier cost $13,995.00.— /Mountam 
Computer, Inc., 300 El Pueblo Road, 
Scotts Valley, CA. 



memory via DMA and decoding an 8- 
bit I/O address. The card also supports 
8088-based systems with DMA acess to 
1M of memory, and the ability to de- 
code up to 10 bits of I/O address. It 
supports up to four floppy drives in any 
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format, and comes with a two-year war- 
ranty It is priced at $395.00.— fro-tos 
Corporation, 2411 Garden Road, Mon- 
terey CA 93940. 
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best-selling cookbooks: Joy of Cook- 
ins, M- i-!eater's New Book of Greet 
Desserts, Masterins the Art of French 
Cookins Vol. 1, The New James Beard, 
and The New New York Times Cook- 
book. The A COOXJ'^ diskette comes 
with an instojction booklet, and is 
priced at $39.95. — East Hampton In- 
dustries, inc., 66 Newtown Lane, East 
Hampton, NY 11937. 

CERTIFIER, the 5000 series, are micro- 
prc ess or- based systems that feature 
Mountain Computer's automatic dis- 
kette autoloader and the ability to test 
high-coercivity media. Certifiers are 
used by floppy-diskette manufacturers 
and converters to test media quality, 
and by end users for incoming quality 
control. 

Four models are available for certify- 
ing 3 Ys" and 5 V*" media. The six-bin 
models simultaneously perform up to 



ELECTRONIC TYPEWRITER, the model 

ZX-515 can be used independently as a 
typewriter, oi; when interfaced with a 
computer, as a letter-quality printer; and, 
connected to an optional disk drive, the 
40,000-character memory can be ex- 
panded to unlimited off-line storage. 
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Features of the model ZX-515 include 
storage capacity for 26-page formats 
and 10-column layouts; global search 

and replace, as well as block move and 
text linking; four pitch modes: 10, 12, 15, 
or proportional spacing, and one-touch 
correction. The model ZX-515 is priced 
at $1295,00,— Sharp Electronics Corpo- 
ration, 10 Sharp Plaza, Paramus, NJ 
07652. 

CONTROLLER CARD, model 7388A, of- 
fers fast memory access and data stor- 
age in double-density disk format, while 
addressing up to 1M of memory for use 
with 16-bit CPU's, 

The model 7388 can interface with 8- 
bit systems based on Z80, 8085, 6800, 
and 6809 processors, addressing 64K of 



PRINTER CONTROL PACKAGE, 

Printv/orks, lets users of IBM PC and 
compatible systems print wide docu- 
ments, like spreadsheets, sidewise on 
standard-width paper "Pivot Printing", 
which rotates text 90 degrees to print 
sidewise on a page, is one of the 
many features in this printer-control 
software package. Users are offered 
eas/ menu selection of many printer 
functions, including pitch, mode 
(boldface, expanded, condensed, 
etc.,) and font (typeface or style). 




CIRCLE IT ON FREE INFORMATION CARD 

Fonts include script. Old English, for- 
eign character sets, the complete IBM 
character set, and many more. A font 
editor lets users create additional 
characters or entire fonts, and even 
combine or alter existing fonts. 
Printy/orks is priced at $69.95,— 
SoftStyle, inc., 7192 Kalanianole High- 
w^, Suite 205, Honolulu, HI 96825, 
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which the Linear Technology de- 
vices provide protection against. 

• if the input falls more than 400 
mV below ground, transistors in 
the input stage saturate and phase 
reversal could cause lock-up in 
servo systems. The LT1 013/1 014 de- 
vices include unique phase-rever- 
sal protection circuitry that pre- 
vents the output from reversing 
phase, even when the inputs are as 
low as -1.5 volts. 

• If the input falls more than a di- 
ode-drop below ground, the de- 
vice could be destroyed because 
essentially unlimited current 
could flow from the substrate 
(-Vsg) to the input terminal. The 
LT1013/1014 devices are protected 
against that type of failure by a 
4000-ohm resistor in series with 
each op-amp input. 

There is one circumstance in 
which the phase- reversal protec- 
tion circuity will not work: when 
the output of another op-amp in 
the same package is driven hard 
into negative saturation. In the 
LT1013, either op-amp can disable 
the other's protection circuitry. In 
the LT1014, amplifiers a and d can 
affect each other, but amplifiers b 
and c are completely independent 
of the former. Similarly, amplifiers 
B and c can affect each other, but 
amplifiers a and d are completely 
independent of them. 

An application 

Figure 1 shows a liquid-flow 
meter designed around an LT1014 
(or two LTIOB's). The rate of flow 
through the pipe is determined 
from the temperature differential 
that occurs as liquid flows through 
a heated section of pipe. The am- 
bient temperature of the liquid is 
measured by thermistor Tl at the 
input end of the pipe. Thermistor 
T2 measures the temperature at 
the output end of the pipe. The 
temperature difference varies in- 
versely with the rate of flow. 

Op-amps ICI-a and ICI-b ampli- 
fy the differential voltage de- 
veloped by the thermistors, and 
op-amps IC1-C and ICI-d form a 
linear voltage-to-frequency con- 
verter. The output frequency 
ranges from zero (for a flow rate of 
zero) to 300 Hz (for a flow rate of 
300 milliliters per minute). The rate 
of flow can be read directly on any 
audio-frequency meter. 



The 15-ohm heater is a Dale Elec- 
tronics 25-watt wirewound re- 
sistor, type HL-25. Thermistors Tl 
and T2 are YSl type 44201 ther- 
mistor networks available from 
Yellow Springs Instrument Co., 
Box 465, Yellow Springs, OH 
45387. For additional information 
on the LT1013/1014 precision op- 
amps write to Linear Technology 
Corporation, 1630 McCarthy Blvd., 
Mifpitas, CA 95035. R-E 



ELECTRONICS IN MEDICINE 



comi luted from page 64 



broad categories, rigid and flexible. Here 
we will look at flexible endoscopes. 
Those use fiber optics to allow the viewing 
of regions deep inside the body. 

Actually, modem technology allows 
physicians to do more than just look into 
those areas. It is possible to take tissue 
samples and even do surgerj' from a dis- 
tance through a slender endoscope passed 
into the area of interest. Tliat is possible 
because the structure of an endoscope 
contains several channels that run the full 
length of the instrument. Several of those 
channels carr>' the fiber optics. One fiber- 
optic channel is usually used for illumina- 
tion (light sources used for endoscopes 
include tungsten projection lamps, lasers, 
and xenon and mercury arc lamps). A 
second channel can be used for viewing, 
taking photographs, and. ifdesired. mak- 
ing videotapes of procedures. Fiber-optic 
channels can also be used to transmit laser 
light for surgical cutting or for providing 
heat to close bleeding blood vessels. 
Other channels of the endoscope carry 
fluids for cleansing the area being viewed, 
suction for clearing away fluids and 
blood, and mechanical devices for cutting 
and taking biopsies (collecting samples of 
tissue). 

Endoscopes of different diameters are 
used for different applications. Needle 
endoscopes, 1,7 millimeters in diameter, 
or instance, are used to examine the in- 
sides of knees and other joints. Similar 
instruments are useful in examining 
fetuses. Larger endoscopes are used in the 
gastrointestinal tract and other areas to 
find and treat tumors and bleeding blood 
vessels. U.sing such a device, foreign 
bodies can be found and removed, and 
other conditions can be diagnosed. 

As we've seen, the tield of medical 
optics has taken on new importance . Now. 
thanks to advances in such areas as fiber 
optics and lasers, it has become possible 
to visually examine and operate on many 
internal areas without resorting to con- 
ventional surgical techniques. And future 
adsances are sure to make this area of 
medical electronics even more iiuportant 
and valuable in the coming years, R-E 
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tion on Mcintosh stereo equipment 
from Mcintosh Laboratory. 
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A COMMON PROBLEM IN TV SERVICING 

iscollapseof therasterintoawhite 
horizontal line. It means that you 
have a problem in the vertical- 
sweep circuits. But much more un- 
usual is the collapse of the raster 
into a white vertical line. Such an 
occurrence does not mean failure 
of the horizontal sweep circuit. 

Let's see what it does mean. 
Looking at Fig. 1, the horizontal 
oscillator, driver, and output am- 
plifier must all be wori<ing. Other- 
wise, there would be no high 
voltage. That's because the high 
voltage is derived from the hori- 
zontal output amplifier. And with- 
out high voltage, you would not be 
seeing a line of any kind at all. 

Nevertheless, the horizontal 
sweep signal is not reaching the 
CRT. The first inclination is to 
blame either an open or shorted 
yoke. While either could be the 
cause, both are relatively rare oc- 
currences. A much more likely 
cause is the presence of a problem 
between the horizontal output 
amplifier and the yoke. 

Some likely causes 

The most common cause of our 
symptom is an open in one of the 
yoke leads. Those leads are often 
given a good yank when the chas- 
sis is removed from the cabinet, so 
they may come loose or even 
break. 

If the problem is not in the yoke 
leads, use an oscilloscope to trace 
the signal from the output of the 
horizontal output amplifier to the 
yoke to find where the signal is 
disappearing. 

Basically, the output of the hori- 
zontal output amplifier is coupled 
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to the yoke in one of two ways; 
either directly or via a matching 
transformer. Tube sets always use 
matching transformers. On the 
other hand, only a few solid-state 
sets use those transformers; the 
rest use direct drive. 

in direct drive, the emitter of the 
horizontal output transistor is tied 
directly to the yoke. My experi- 
ence has been that the symptoms 
we've been looking at rarely occur 
in that type of set. That may be 
because, aside from the yoke 
leads, there is very little there that 
can fail without also affecting the 
high voltage. 

As for sets that use a matching 
transformer, in general, I've found 
that horizontal problems in tube 
sets usually affect the high voltage, 
too. But our symptoms can and do 
occur in solid-state sets of that 
type. As such, the circuitry pre- 
ceding the yoke should be check- 
ed carefully in those sets before 
turning to the yoke itself. 

A shorted yoke 

If doing the above does not lead 
to the cause of the problem, the 
only place left to turn is the yoke 
itself. In newer, solid-state sets the 
yokes are wound from relatively 
heavy wire. As such, shorts and 
opens are fairly rare. However, that 
does not mean that they do not 
happen. It just means that it takes 
an unusual occurrence. 



In fact, I've only run into one 
instance of a shorted yoke in one 
of the newer sets. In that set, the 
raster had collapsed vertically into 
the familiar keystone pattern. The 
circuitry between the yoke and the 
horizontal amplifier was sound, so 
I turned to the yoke. Upon close 
examination, I found a splash of 
solder inside the yoke. (I never 
was able to figure out how it got 
there, but someone must have 
been an exceptionally sloppy sol- 
derer!) That solder was shorting 
several turns. Once the solder was 
scraped off, and the yoke was 
coated with insulating spray for 
"luck,"thesetwasasgoodas new. 

That just proves that anything is 
possible. R-E 

SERVICE 
QUESTIONS 

A HELPFUL HINT 

Stuart Sjalund of London, On- 
tario would like to share one of his 
troubleshooting tips. Heusesa40- 
watt bulb in series with the hori- 
zontal output collector when he 
suspects an overload condition. 
He then lifts components until the 
bulb burns less brightly. He also 
checks SCR regulators by placing 
the bulb across the anode and 
cathode, again letting the intensity 
of the bulb act as his monitor. R-E 
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AMERICAN DESIGN COMPONENTS? 



"The Source" of the 
electro-mechanical comporyents 
for the hobbyist. 



We warehouse 60,000 
items at American 
Design Components — 
expensive, often hard-to-find 
components for sale at a 
fraction of their original cost! 

You'll find every part you 
need — either brand new, or 
removed from equipment 
(RFE) in excelient condition. 
But {guantities are limited. 
Order from this ad, or visit 
our retail showroom and firvd 
exactly what you need from 
the thousands of items on 
display. 

Open IVIon. - Sat., 9-5 



THERE'S NO RISK. 

With our full 30-day warranty, 
any purchase can be returned far 
any reason for full credit or refund. 



5'/. " DISK DRIVE 




Item 11904 

H Ht. 96 T.'p.t. 

Tandon TM55-4 DS,'Qu9d 

$69.50 



ROBOTICS KIT 

4 Springs. Ba^s. PuHays & Gedrs] 




Conslsis of; 

9 Timing Belts (7.S' to 13") 
2 Roung Belts 112" 10 lE'l 
16 Nylon & Plastic 

Spur & Drive Gears 
22 Torsion Springs 
G Compression PullEys 
1 9 Tension Springs 
liem *530a S19.9SNe« 



IMiCAD 

BATTERY BACKUP 

13.2V® 1.65 AH 



% 



#/ 



Rechargeatjlo. Contains 1 1 C 
cells. Portobte computer bai- 
tery back-up. Mfr. GE 

*4ieo35aBootoi 

ll8m*6444 $15.95 HFE 



48-KEY 

IVIECHANIOAL 

KEYBOARD 




Replace the membrane kevbaard 
on your Timsx/Sincleir 

Z-S1 / % 000 with ihfs brand new 
"big computer" keyboard from 
Texas Instruments. Simple to 
in&tall - complete instructions 
iand schenratic included. 

l«m #6712 $5.95 New 



STEPPING MOTORS - 
for ROBOTICS 

Precision steppers wEth increments from 1 
to 7-6 ctsgrees- Speeds up to 5,000 steps- 

StelE Dimension} 

Itam Step DC Torqua H k W x D tth.l 
No, Ar>si« Vottt Q3t/ln iy Body 21 Shaft 



-4 



Mfc. & Pan No. 



^ce 



5431 
5272 
BIOS 
6671 



1 

1.8 
7.5 
3.7 



5 

1.3 
12 
12 



17* 
200 

16 

IS* 



ih'Ak 1% « 1 

211.1 X V, 

U4Si diBx4y! 

2)'4di». X P.i,. 

1) 

2)1%x 1», x*.i 

1) 1%sqx IV,. 

'/,, dia x %, 



N.A. Phillips 

Ae2310-M2 

Sigma 

20-4247TD. 2001=1. 3 

Airpax 

A82310-M2 

Mitsubishi 

42SH-32KCA 




2foiS 9.95 
2 for 59.50 
2 tor 14.95 

2 for 14.95 
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DISK DRIVE LINEAR 
POWER SUPPLY 




DC Output: 

- 5V @ 200 ma. 
+ SV @ 3 amps. 
♦ 12V @2.9 amps. 
+ 1 BV linduclruel @ 1 amp. 
input; 115V/60HI. 
Chassis Dim.; 1TWx4"Hk 3"D 
ltem(f6642 S 14. 95 New 



ASCII 

75-KEy KEYBOARD 




21 user-defined keys. 7-pincon- 
nflcrion. ASCII e-bit. serial crutput. 
Originally designed for the Adam. 
Dim.: 1 g-W X 271 'Hx 614 'deep 
Item C6643 S 19.95 Mew 



75-KEY MECHANICAL 
KEYBOARD 




21 user-defined keys. SPST 
mechanical switches, 21 -pin rib- 
bon cable connection. General in- 
structions for replacement of 
membrane keyboards incl. Up- 
date computers such as the 
Timex Sinclait 28 1 ^ 1 000- 
Dlm.: IBli-Wx 1%-Hx B"D. 
Item *6643M $9,95 New 



160 CFM BLOWER 



# 



lis VAC/60 Ht., 2,2 amps., 
3000 RPM. Flange mount. Outlet : 
3- X 3T: Inlet: 4*- dia. Dim.: 
8 « - H X S"*!! " W X 8',;,- deep. 
Mfr — Fasco 50755 or eguiv, 
ItemJSISS S9,95rfe 



AUDIO & VIDEO 
MODULATOR 



<t) 



Designed for use with Tl com- 
puters. Built-in AW switch 
enables user to switch from TV 
antenna without disconnection. 
Operates on 1 2 VDC. Schematic 
included. IBM and Apple com- 
patibie. Mfr - Tl *UM13S1-1. 
ltem*'6713 $4.95 New 



55RPM 
GEARHEAD MOTOR 




Reversible capacitor Induction 
motor. 115V/60Hi„ 30 in.flb. 
torque. 1 4 W. Capacitor supplied. 
Front llange mount, 
OA Dim.: 3V. "O x 5"L 
Shaft; '-i-Dx 1-L. 
Mfr - Matsushita or equiv. 
i!em*514B $9.95 flFE 



12" GREEN PHOSPHOR 
COMPOSITE VIDEO MONITOR 

w 



40/80 column. lOOO-lina resolution. 
1 8MH! bandwidth. Competibie with IBM, 
Apple. Commodore, and more. Includes ax- 
tamal transformer for operation on 1 1 5 VAC 
& video cable. Mfr - Ejstrsn Elec. ^DM30. 
Item #6602 $24.95 



115 CFM 

MUFFIN* FAN 




ns VACJ60HI., 21W., 28 
amps., 3100RPIifl; 5-blade 
modal, aluminum housing. Can 
be mounted tor blowing or ex- 
haust. Dim.: A^Vn ' k 1 ^i ^D. 
f^fr; Howard Ind. 3-15-3455 or 
(MC Boxar WS2107FL 

Item* 6345 $7.95 RFE 



MAGNETIC 
RECORDING TAPE 



27 CFM SPRITE® FAN 





SWITCH KIT 
35 Ass't. Switches 



h 



iiem JC6710 

Pre ^recorded,. h\A\L eresed,, by 
major manufacturers Such as 
Ampex. 3M or Scotch. 7Vi ' 
reels, 1500 ft. - 1 miL 

26 reels for $9,95 I 



ns VAC/eo Hz, Low noise level 
fan. Can be mounted for cooiing 
or exhausi. Fits standard 3^i " 
relay rack. Dim.: 314 "sQ- x 1 V* ' 
deop. Mfr - Torin TA300. 
item #1873 SB SB New 



is^TSlw 



item #7005 

Consh&ting of 35 assorted: Dip, 
Toggle, Slide, and Sensitive 
Miniature and Standard Siie 
Switches. £Q QRufW 



19" COLOR 
X-Y DISPLAY 




PUMPS - COMPRESSORS ~ BLOWERS - MOTORS - POTENTIOMETERS -COUNTERS 
TIMERS -RELAYS -VOLTAGE REGULATORS -POWER SUPPLIES 



Item jrS44d 



Originally designed for use in Atari coir^- 
operated games. Contairts 3-gun color tube, 
locus and brightness controls- Requires ex- 
ternal X-V inputs, 250-0-25V transfOfmer 

(or power. May be used for oscilloscopes, 
reprogrammed fcr game use, or modified 
with the u-ss of external vertical and horizon- 
tal oscillators to a rastor scan display or TV 
monttor for computer use. ilBM compatible, f 
Transformer supplied. $129.00 New 



AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 



YES I Plese send me the following items: 
A, a, C, How 
etc Mony? DaMripflon Pi 




Total 

Shipping' & handling, we ship UPS unless 

otherwise specified. Add 43 plus 10% total. 

Canadian: S3 plus P.O. cost- Charge onty. 

Sales Tax 4 N.J. residents ontvi. 

please add 6% of lotal^ 

ORDER TOTAL 



l_ My check or money order is ericlosed. 
D Charge my ccedit card. 

n Visa P Master Card 
Cafd iVo. 



MINIMUM 

ORDER 

$15. 

REO05 



Exp, Date 



Signature 



Teigphono: Area Code 



Nama 



City 



State 



Zip 



All inquiries and free catsfog requests caff 2Of-939-27J0, 

For all phone orders, ca//TOLL-FREE 800-524-0809. In New Jersey, 201-933-2710. 
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BENCH POWER SUPPLY 



contimwd from pu^c 57 



-40 volts across D2 and D4, iitid +20 
volts across CI I iind CI2. Whilt you're at 
it. verily the presence ol' + 20 volts on pin 
7. iind - 20 volts at pin 4 of each op-ant p. 
11" eveiythiiig checks out, remove power 
and insert the IC's. Be sure to orient pin 1 
con^ctly. 

Run wires from the transistors mounted 
on the rear panel (see Rg. 7) to the PC 
board. Finally, using Fig. 6. complete the 
point-to-point wiring between the board 
and the front- and rear-panel components. 
At this point, your power supply should 
appear similar to the prototype shown in 
Fig. 8. 

Calibration 

A DMM or VOM accurate to at least 
A^/i digits should be used to calibrate the 
precision sources. To obtain sufficient 
resolution, allow the supply to run for 10 
minutes or more so that the temperature 
within the cabinet — and the output volt- 
ages of the precision sources — will sta- 
bilize. Adjust R44 and R51 so that their 
dials read 10.00 (i.e., their resistance 
should be exactly lOK ohms). Then adjust 
trimmer potentiometers R43 and R50 so 



that each output reads exactly 10.000 
volts. 

To get symmetrical outputs from the 
independent supplies, adjust Rll so that 
equal rotation of potentiometers R6 and 
RI5 gives the same output voltage. 

To adjust the dual -tracking source, turn 
potentiometer R24 to maximum resis- 
tance. Then adjust R29 for an outptit of 
exactly -I- 15.000 vohs, as measured at the 
-l-V.|. output. Then adjust R32 so that 
exactly —15.000 volts appears at the 
- Vy output. 

Substitutitig components 

Some of the components specified in 
the Parts List may be difficult — if not im- 
possible — to find. For example, you may 
have thai problem with the 40-volt Zener 
diodes (D2 and D4). However, two 20- volt 
Zener diodes may be connected in series 
to achieve the same result. 

The 2. 7- volt Zener diodes (D8 and 
DIO) may also be difficult to find. If they 
are, 3. 3 -volt units may be substituted 
(1N5226B), If doing so prodtices more 
than I mA from the constant-current 
sources, trimmer potentiometers R43 and 
R50 can be adjusted to compensate. The 
6.8-volt reference diodes (D5 and D6) are 
not critical and may be either 1N957B, 
1N5235B, or 1N4736A devices. The two 
12-volt Zener diodes may be IN963, 
1N5242B, or 1N4742A units. 



All electrolytic capacitors are polarized 
aluminum r/pes, and radial-lead devices 
were used in the prototype to conserve 
space on the PC board. 

Ail five cermet trimmer potentiometers 
used in the project are the y4-inch long 
rectangular type. 

Increasing power output 

If you want to beef up the outputs of the 
non-precision supplies, you must increase 
the cunent capacity of the transformer, the 
output transistors, etc. 

The transformer specified for this proj- 
ect has a rated output of 40-volts center- 
tapped at 300-ma. You may replace it with 
a unit having higher current capacity, but 
if you use a transformer with a higher 
voltage rating, be careful not to exceed the 
voltage rating of the op -amps and tran- 
sistors. 

The 2N3766 transistors (Ql and Q5) 
may be replaced by 2N6057 devices; the 
latter have a maximum col lector current of 
12 amps. The 2N3740 transistors (Q3 and 
Q7) may be replaced by 2N6050 units, 
which also have a maximum of 12 amps. 
Both the 2N6050 and 2N6057 are housed 
in TO-3 cases and will require additiottal 
heat-sinking. 

If you are using the metering circuit, 
the value of R52 might have to be in- 
CDsased, as well as the the rating of the 
current meter. R-E 
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MULTIPATH RECEPTION 



coniinued from page 76 



nal and the direct signal are amplified by 
the same gain factor and then rectified to 
produce DC voltages. 

Tlie comparator/control circuit com- 
pares the levels of the DC voltages derived 
from the two IF signals and imtnediately 
selects the antenna and tuner combination 
with the lowest DC voltage from the AM 
component of a multipath signal. The 
control circuit switches the input of the 
audio amplifier to the output of the tuner 
providing the better signal. Switching oc- 



level, interference and distortion is first 
noticed as noise and hiss in the treble 
range. A further drop causes garbled 
sound and random dropouts. Mono sig- 
nals have a higher high-frequency content 
than stereo signals, which results in better 
masking of noise and hiss. 

Some car stereo makers use that fact to 
reduce multipath distortion. When multi- 
path reception causes the incoming signal 
to fall below a given level, control circuits 
automatically switch the receiver from 
stereo to mono. In some sets, the switch- 
ing from stereo to mono is rather abrupt 
and quite noticeable. In others, such as 
Pioneer's (5000 Airport Plaza Dr. , Long 
Beach, CA 90815) receiver models KE- 
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RG. &— BLOCK DIAGRAM of a stereo diversity reception stereo receiver. Note ttiat it has two indepen- 
dent front ends. 

A630. KE-A430. and KE-A330 (see Rg. 
10) the transition from stereo to mono is 
achieved by a gradual blend of the left- 
and right-channel signals. As the FM sig- 
nal gets stronger, the effect is gradually 
reversed. 

In some receivers multipath distortion 
under weak-signal conditions is made less 
noticeable by rolling-off the high-fre- 




FIQ. 9— THE AUDIA DXT-10Q0 diversity receiver 
from Clarion. 




FiG. 10— THE KE-A33Q stereo receiver from Pioneer automatically switcfies to mono wfien the signal 
strength drops below the level required for acceptable stereo reception. 



curs as rapidly as necessary to ensure that 
the listener gets the signal with the least 
interference and distortion. 

Other manufacturers use different tech- 
niques to reduce multipath distortion in 
automotive FM receivers. One such tech- 
nique makes use of the fact that, for a 
given signal strength, a stereo FM signal 
is inherently noisier than a mono one. For 
adequate reception, a receiver requires a 
signal that is above a given threshold 
level. As the signal drops toward that 



quency response when the incoming sig- 
nal does not have enough treble content to 
over-ride hiss and noise. Usually that is 
done by feeding the recovered audio sig- 
nal through a highpass filter and rectifier 
to a logarithmic amplifier that develops a 
DC voltage that is proportional to the 
high-frequency content of the signal. That 
DC voltage controls the bandwidth and 
roll -off of a variable highpass filter — cut- 
ting the high-frequency response so noise 
and hiss are eMminated. R-E 



IC TESTER 



coniinued from page 82 



unison. More than likely, the circuit will 
tie pin 12 directly to signal ground. In that 
case, there is no easy way to get the two 
devices synchronized, and the com- 
parison test will not work. 

Testing IC's 

To test out-ot-circu!t ICs: 

• Cnnneci power from external source 

• Connect a grounded shorting plug to 
socket A 

• Place all IC switches in the ciut 
position. 

Select the appropriate IC card and in- 
sert it into the IC analyzer. Tlien insert the 
IC in the right-hand B socket (S05). Use 
short jumpers of 22-gauge solid wire to 
make power and ground connections from 
the solderless connector to one of the B 
sockets. 

The inputs can be tied low by putting 
the switches to the in position. Do not 
switch the outputs, power, or ground pins. 
The pulsercan be connected at the B sock- 
et, and should be used to test clocked 
logic. The pulse generator pushbutton is 
not debounced, so occasionally a double 
output pulse may result, R-E 




Firsl-aid kits arc fine for some cincrgcn- 
cies. But whai if you were ctioking? Having 
a freari aiEack? Or a stroke? This kit would be 
uselc$$. 

Call the Red Cross. We'll leach you and your 
employees how to save a life. 
From work-safety to CPR, you can couni on 
the Red Cross. We'll help. Will you? 

American Red CrociS 
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MARKET CENTER 



BUSINESS OPPORTUNITIES 

us S8.00 including disl<, thousand name brand pro- 
grams for Apple, iBM-PC, detaiis U.S. $1.00, 
RELIANT, P.O. Box 33610, Sheungwan, Hong 
Kong. 

HOW to start a smali eiecttonics shop at home. 
Make extra money. Build as large as you want. How 



to get business, manage the shop, caiculate profit. 
Tax tips. $12.95, plus $2.00 P&H. WO-MACKi Box 

1651, Melbourne, FL 32902. 

PROJECTION TV... Make $$$'s assembling proj- 
ectors... Easy... Results comparable to $2,500.00 
projectors.. .Your total cost less than 
$20. 00. ..Plans, 8" lens & dealers' information 
S17. 50. Illustrated information free.. .MAC- 



CLASSIFIED AD ORDER FORM 
To run ^ur own classilied od^ put one word on eecti of the lines b«low and send this fornl etong yfHh your otieck to: 

Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in wliich category of classified advertising you wish your ad to appear. For 

special headings, there Is a surcharge of $20.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( I Education/Instruction ( ) Wanted ( ) Satellite Television 

Special Category: $20,00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

{No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



1 


6 


11 


16(340.00) 


21 ($52.50) 


26 ($65.00) 



2 


7 


12 


17 ($42.50) 


22 ($55.00) 


27 ($67.50) 



16(340.00) 17 ($42.50) 18(545.00) 19 ($47.50) 



3 


8 


13 


18 (S45.00) 


23 ($57.50) 


28 ($70.00) 



4 


9 


14 


19 ($47.50) 


24 ($60,00) 


29 ($72.50) 



5 


10 


15 ($37.50) 


20 ($50.00) 


25 ($62.50) 


30 ($75.00) 



31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50) 

We accept MasterCard and Visa for payment of orders. II you wish to use your credit card to pay for your ad fill 
in the fdlowing additional information (Sorry, no telephone orders can be accepted,): 



Card Number 



Expiration Date 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
S2.50 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6 
Issues; 10% discount for same ad In 12 issues within one year; II prepaid. NON-COMMERCIAL RATE: (for 
Individuals who want to buy or sell a personal item) $2.00 per word, prepaid. ...no minimum. ONLY FIRST 
WORD AND NAME sel in bold caps at no extra charge. Additional bold face (not available as all caps) 50c 
per word additional (20% premium). Entire ad In boldface, add 20% premium to total price. TINT 
SCREEhJ BEHIND ENTIRE AD; add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: S3.7S per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD; add 45% premium lo total price DISPLAY ADS; 1 • avV— 
$270,00:2" X 2'/4— S540.00; 3" >: 2VV'— $810.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th Of the third 
month preceding the date of the Issue. (I.e., August issue copy must be received by May 12th). When normal 
closing date falls on Saturday Sunday or Holiday issue closes on preceding working day 



tLECTRONIC 
ASSEMBLY BUSINESS 



Slart home spare lime. Investmeni knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by proles- 
slonals. Unusual business opportumiy 

fREE: Complete illustrateil lllerature 

BARTA. RE-0 Box ZAa 
Wainui Creek. Colit. 9«97 



ROCOMA-GBX, Washington Crossing, PA 18977. 
Crediteard orders 24 hours (215)736-2880. 

BURGLAR alarms — booming business. Get in 
now. Information package $2.00. DYNAMIC SE- 
CURITY RO. Box 1456-RN. Grand Rapids, Ml 

49501. 

EARN S300.00 per day installing residential phono 
wiring. Send $9.95 to E.R. RASKINS 150 S. 
Glenoaks, Suite 223, Burbank, CA 91510. 



EDUCATION & INSTRUCTION 

FCC Commercial General Radiotelephone Li- 
cense Correspondence Course. 60 Individual 
lessons for SB9.5Q. Payment plan. Results guar- 
anteed! Detailsfree. AMERICAN TECHNICAL IN- 
STITUTE, Box 201, Cedar Mountain, NO 28718, 

F.C.C. Commercial General Radiotelephone Li- 
cense, Electronics home study Fast, inexpensive! 
■'Free' details. COMMAND, D-176, Box 2223, San 
Francisco, CA 94126. 

STIMULATE hardware with C-64 and signet: com- 
bine real time AD and D/A con version, Fourier anal- 
ysis and network analysis of your analog circuit 
design. Included is A''D-D,'A Interface board, signet 
software package, documentation. Price $125.00. 
COMPUTER-CPrY, 467 Saratoga Ave , Suite 269, 
San Jose, CA 95129. (408)247-8775. 

MEXICO, obtain almost all technical books adver- 
tised in this magazine in pesos and in Mexico from 
ing.SAMUELTHOMAS.Tel 533-1833, clave 2754. 



PRINTED-CIRCUIT BOARDS 

PRINTED-ctrcult boards. Quick prototypes, pro- 
duction, design, reftow solder. Send print or 
description tor quote to KIT CIRCUITS. Box 235, 
Clawson, Ml 48017. 

PRINTED-ctrcuit boards, double-sided with plated 
Ihrough holes or single-sided. No set-up charge. 
CAUSiLL, INC., 205 East WfestwOOd Ave., High- 
point, NC 27262. (919) 884-0229. 



GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 tiands' channel equalizers from 
$89.00. Kit see R-E S-e.TS, a'80, 3-4/81. Catalog: 
SSS, 856R Lynnrose. Santa Rosa, CA 95404. (707} 
546-3895. 




' PO&s«eR*ftri&.N¥iUM 



Call TOLL FREE 
800-645-4008 , 
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FOR SALE 



CABLE-TV Secrets— the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel. 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. Se 96. CABLE FACTS, Box 711- 

R. Pataskala, OH 43062. 

RESISTORS V4W,V^W5%C.F. 3 cents 1%metal- 
films. custom wirewounds, capacitors and other 
components. JR INDUSTRIES, 5834-H 
Swancreek. Toledo. OH 43614. 

FREE catalog featuring scanner accessories, car- 
rier'subcarrier detectors, voice scramblers, unusual 
kits, CAPRI ELECTRONICS, Route 1 R, Canon, GA 
30520. 

THE Intelligence Library— Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking. In- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z), 
135-53 No. Blvd., Flushing, tvJY 11354. 

WHOLESALE MATV.'CATV equipments, antenna, 
accessories, cartridges, radios, speakers, cables. 
(718) 897-0509. D&WR, 69-12 110 Street Rushing, 
NY 11375. 

T1-99/4A software/hardware bargains. Hard-to-find 
Items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690. Hicksville, NY 11801. 

TUBES, new, unused. Send self-ad dressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

INDIVIDUAL photofact folders. No. 1 to no. 140D. 
$3.00 postpaid. LET, 414 Chestnut Lane, East 
Meadow. NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send S2.00. RB ELECTRONICS, RQ Box 643, 
Kalamazoo. Ml 49005. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (States only), 
refundable with first $15.00 order. T & M ELEC- 
TRONICS, Dept. R, 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 

WANTED;, Cash for old tubes, speakers, atTipli- 
flers. Western Electric, Mcintosh, Marantz. RCA, 
Cunningham, Altec. JBL, Tannoy Quad. (713) 
728-4343. MAURY. 11122 Atwell, Houston, TX 

77096. 

TUBES, hard-to-find. Send self-addressed stamp- 
ed envelope for list. AUDIO VIDEO STOP. 7477 
Village Parkway, Dublin. CA 94568. 

FREE catalog. Electronic, electrical, parls, tools, 
controls, switches, relays, lech books, manuals, JS 
CHRISTIANSON, INC., 120 Oser Ave., Haup- 
pauge, NY 11768. 

NEW Convert any portable television into a giant 
five foot picture screen. Guaranteed, Only $24.50. 
QUEEN ENTERPRISES, PC. Box 159, Toronto, 
Ontario M6M 4Z2. 

TUNABLE notch filters, brochure. $1,00. D.K. VID- 
EO, Box 63'6025, Margate, FL 33063. (305) 
752-9202. _^___ 

FREE AC adapter (limited offer) with Assotl- 
ment #103-Toko eoils 144LY-120K, 
520HN-3000023, BKAN-K5552AXX(2): 
PCB; Transistors 2N3904{2). BFQ85 (Sub); 
IC's 7812,74123, MC1330A1P; Diodes 
IN914, IN5231B. Only $25.00. Coils (only) 
$8.00/set. Free shipping. MC/VISA..'COD. 
Toil free 1-800-821-5226, Ext. 4Z6(or- 
dersj.JiWl RHODES, INC., 1025 Ransome 
Lane, Kingsport, TN 37660. 

TECH NIC A 140.'channei cable converter fully re- 
mote sound and video unit only $149.00. Jerrold 
LCC58 converter only $79.00. Jerrold DRZ450 
converter 90'channel auto tuning only S89.00. All 
units carry full manufacturers warranty, specials 
while they last. For catalogue send S3.00. Thanks. 
REDCOAT ELECTRONICS, P.O. Box 28504, Ja- 
maica, NY 11423. (716) 459-5088. 

CORDLESS-phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Horne phone extension in your ear? You can have it. 
50-page color catalog airmailed S3. 00. DBE. P.O. 
Drawer G, Waikiki, HI 96815. MGVISA orders (BOB) 
395-7458. 



CABLE-TV 




BONANZA! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 



PIONEER WIRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND NEW— TRIMODE UNIT FOR JERROLDS 



MINICaDE(N-12) 



MINICODE (N-12) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH 3 OUTPUT ONLY) 



M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 



MLD-1200-3 (CALL IF CH, 2 OUTPUT) 



INTERFERENCE FILTERS — CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 



SINGLE 
UNIT 
PRICE 



29.95 



88.95 



92.95 



105.95 



DEALER 
lO-UNIT 
PRICE 



18.00 ea. 



72,00 ea. 



76,00 ea. 



90,00 ea. 



109.95 58.00 ea. 



Call for specifics 



109.95 58.00 ea 



119.95 



179 95 



139.95 



199.95 



10995 



24.95 



29.95 



225.00 



62.00 ea 



115.00 ea 



70.00 ea 



125.00 ea 



58.00 ea 



14.00 ea 



18.00 ea 



185.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Other products available — Please Call 



Quantity 


Item 


Output 
Channel 


Price 
Each 


TOTAL 
PRICE 
































































SUBTOTAL 




Irom shipping any cable descrambling unit 
to anyone residing in the state of California 

Prices subject to change without notice. 


Shipping Add 
$3.00 per unil 




COD& Credit 
Cards - Add 5% 






TOTAL 





Address 
State 



-City. 



D Cashier's Checit 

Acct ff 

Signature 



, Zip 

□ Money Order 



. Phone Number ( ) . 

a COD □ Visa 
Exp. Date 



D Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — 1. the undersigned, do hereby declare under 
penalty ot perjury that all products purchased, now and in thetuture.will only be used on cable 
TV systems with proper authorization Irom local officials or cable ccrnpany officials in 
accordance with all applicable federal and state laws. 



Dated:. 



Pacific Cable Company, Inc. 

73251/2 RESEDA BLVD., DEPT. #10. < RESEDA, CA 91335 
(818)716-5914 • No Collect Calls • (818)716-5140 



IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make atid model # of the equipment used in your area. Thank You 
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HUMMHSMIEH 



Increase channels, range, privacy! We specialise 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs &conversions 
16-page catalog S2 



CBC INTERNATIONAL, P.O. BOX 31500HE, 
PHOENIX, AZ S5046 (602) 996-S700 



CABLE and Subscription-TV secret manual, Buiid 
your own descram biers, converters — HBO, Stiow- 
tlme, Movie Channei, UHF. Latest iheory, sche- 
matics, instructions, suppliers. Send S8.9S to 
CABLETRONICS. Box 30502 R, Bethesda. MD 
20814. . 

PICTURE Flyer lisls quaiity electronics surplus at 
iow prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 683, McMinnville. OR 9712S. 

STUN gun immoblizes your attacker with 40,000 
volts. For more information send $1.00 to CAMEO 
ENTERPRISES, INC.. Box 63, Accord, MA 0201 S. 

TUBES: "Oldies", latest. Suppiies, components, 
schematics. Send S.A.S.E. for Catalog STEIN- 
METZ, 7519 fVlaplewood Ave., RE, Hammond, IN 
46324. 

CABLE TV converters— All major brands. Wireless 
remotes witfi volume, wired remotes. Cable and Vid- 
eo accessories. Cabiemaster distributor. Lowest 
prices. Ship C.O.D.. Catalogs $3.00, SONE ASSO- 
CIATES, 5 Broadway, Suite 201, Troy. NY 12180. 
(518) 274-0608. 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Free catalog. PG VIDEO., 61 Gatchell 
St., Oepl. RE, Buffalo, NY 14212. ^^ 

SCIENTIFIC Atlanta Cable Systems. CM-04 spe- 
cial! Descfambier lor eSOO. 8530, B520 systems. 
S125.00. Info S2.00, AOVNCED TECH SYSTEIWS, 
Box 315, Auburn, MA 01501, (617) 332-2339. 

CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Depl, A, P.O. Box 892, 
Lincolnton, NC 28092, (704) 735-3943. 



SINGAPORE — shopper's paradise. Get compo- 
nents, peripherals, books and equipment — very 
cheap. Send requirements. BUSINESS BIRDS. 
B1-47. Simlim Tower, Singapore-0020. 

UNIQUE video countermeasure and counter-coun- 
termeasure manual. Limited distribution. Covers 
satellite, CATV, STV, MDS. Information, 1985 cata- 
log, application notes SI .00 plus 2 oz S.A.S.E.. 
CAPTAIN VIDEO. P.O. Box 9388, Baltimore, MD 
21228. 

FLY'S #1 to #692, yokes, modules, mucfi more. 
Send stamps. 55 cents to WHOLESALE ELEC. 
SUPPLY . 1711 Mass. Ave.. Lexington. MA 02173. 

ELECTRONIC parts bonanza! Now-working TV 
modules. S14.95, postpaid, WILLIEDALE 1603 
Westfletd, S.W., N.Canton. OH 44709. 

BUILD 35 exciting interfaces for your C-64. Detailed 
196-pa9e book 516,95. MICROPRESS. P.O. Box 
388, Goleta,CA 93116. 

PULSE generator— 0,1 Hz - 50 MHz. Free bro- 
chure. MDM ELECTRONICS 257 Castro Street, 
#2J-1.MountainVlew. CA94041. 

TUBES TV, radio, 90% oft retail, new name brands. 
GRAY, 4415 Indianapolis, East C til cago. IN 46312. 

CATALOG: TV descramblers, cable converters, mi- 
crowave converters, satellite systems, many types, 
kits or built, S1.00. MINUTE KITS, Box 531, West 
S.Q, Bronx. NY 10461. 

ELECTRONIC (isti caller for fishermen $5.00!! Uni- 
den EX-1100B cordless telepfione 50' range 
S30.00. Limited quantities Inforntiation $1,00, J. 
ELKINS. 311 Shirley Street. Boston, MA 02152. 

TUBES name brands, new, 80% off list, K1RBY, 298 
West Carmel Drive, Carmel. IN 46032. 

MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
IVIarket Center and we will bill. 



/"Power -fC^jB- 
Problems? 



AE6IS Pffwer ConiJiiiafiinj Eiiuipmant ..THE SOLU- 
TION! PfDtecl? Compyters & Wiph-IKti Equipment From 
Damaging Voltage Surges. Lost Data. & Cosily Down Time. 
.^ »PIKE— SPIKER* 

l^^k TrtnsjHLt VofUgt Siirg4 t Sixkt Si^ppre^stfi & HorM 
lS*| FiNiri • fkwi ugsha-Jiii usous fimi nev. ISA 
l?fc| PtlcM From MS.»5 

^" LINE— SAVERS" 

SUndby UtmnCBfrus'liblo & Emerveiicy Vvm 

Ocstgn. CtnvWi^^ AulsnulK. 

PTic«J From t»4B" 



CaiV Of mrtit for !n€ )fltrtj]ife^ 
..Btmnhwi. ft, 11017 



■truTDMei US 

TW)! !ei-Mt-21D1 

IN reniiA zis-sjrorai 



WANTED 



INVENTIONS, ideas, new protlucts wantedl Pre- 
sentation to industry National exposition. Call 
(1-800) 528-6050. Canada (1-900) 529-6060. XB31. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-incfi reels, used once. Case of 40, 
S45.00. 10» x- 3600 feet and cassettes available. 
MasterCard'Visa. VALTECH ELECTRONICS, Box 
6-RE. Hiohboro, PA 18954 (215) 322-4866. 



INVENTORS! 



CAN you profit trom your idea? Call us today regard- 
ing tfie marketing of your invention, or write for your 
free information package. Over a decade of service. 
AMERICAN INVENTORS CORPORATION, 82 
Broad Street, Dept. RE, Westfieid, MA 01086, (413} 
569-3753,(Not an answering service.) Offices na- 
tionwide. 
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ART W^ 



Coil* FOI RMIO EI*C'l F*b 04 TV 
PiatKt, Toko •■S T-1, T-t. L-1 (ligHl 
a L-2 (.071 uH] CompMa Sat O) Mi 

4 Coill 8.S0 

MC1330-PiimsrMMo) J/ 100 

BFO-S5 Transialof . . 1 50 

D.5C Caps 001 ut 20/100 

?4123-Pfinna{f^a1> .. .3/1.00 

<l70ut35V(nadiali .. 3(1.00 

J70ut16ViA«ial1 inOO 

2N3904. . . 10/100 

2N3906 tO/t 00 

1I^9M ... 40/1.00 

1W414B 4(W1.00 

1N5231B (5.1 V.Zonei Diode) 5/1.00 

Vol1aaaFteaulBlorsiPrim0TO-22O] . . . 7805. 
7ei2.7a24.7905.7912-hiixorMalch-3/1 00 
MicBliTsulitorsForTO-SMPlm 20/100 
Voltagft Hflcfi iUniiiarh»d. 6t>^ Prime) May 
ln?ludaF>Dsiliv«rNeg& Adiust 15/1.00 

7BLOaVoli4fl*R99IDM106,TCP-«)20/100 

PN2222A . 20/100 

2h305S . . 50 

2NS30a 20/1 00 

1SC»nt(.1S|P«f ICTTL 
7403 7440 749S 

7410 7442 74107 

7436 74S0 74151 

7437 7474 74163 
743a 7476 74393 
1 S Cam (. 1 5) f>ai IC 74I.SXX 

74LS10 74LSe6 74LS174 

/ILS^O 74 LSI 53 74LS2S7 

74LS74 74LS158 74LS273 

30 Cant (.301 Par iC CMOS 
4001 B. 401 1B.40SOB 

MCS38 (OTLI 10/1.00 

OBlolioiaiw(H11G2-6PINDIP)Sp«3 40 
2716Epiom .1.45 

2732Ep<om 1.95 

2764et»om, 2 45 

256K Dram 150ns Pntne HiUchi (Ideal For 
MacUpgrades&ExiHnsionProiecist. 4 9S 
9243(1 /OEspanderlC) W/Specs . . 2 Q 5 
U0N611S[Disp'ayDriver IC-Spacs; 05 
UDN6126.. . ■ ■■ . " , 95 

UC N 4 1 1 SB-Osc/Fraq D™ Clock IC-Soecs-S/l 
UCN4S01 laClMnBi-MDoLMtctVDnyart-l 00 
LM339 45 

LM3S01ULN22aOI 45 

S55Timers(Ti| 4/100 

NE556 pual Tirner-Molo) 50 

/41JQpAnnp1Mi[ip0ipHiRalP1(al 4/1 (X3 
LU>310(Uninarked.TestedPrime] 50 

LMieag 95 

1.M390Q 45 

AM/FM Radio rC l*220t W/SOBCS-Hobtn) 
15/1.t« 
ICSocliala 
6 Pin/ 07. 14 Pin/ 13. 16 Pin/ 15. 
IB Pin/ 17. 24 Pin/ 22. 28 Pin/ 24 
TO-5 Tra ns islOf Socket /.' 1 00 



7S«gmenlDtsplay(3 Common CaihJ 15 
7 Seomant D>s[}lay(.6"CommonAnn) 65 
Tri State LECrs. ... .3/100 

Jumbo Red LEO'S- Dilfu&ed Lens. Pntne (Tit 
All 1 00* Prime- 15/11, 100/16. 1 ,000/S57 50 
LED Mounting Cltps i Rinss. . . 1 5/ 1 00 
Texai ]n£[/#594A Keyiioard-ln<VOata For 
Pins Made wnen Each Key Depressed 495 
Dio&#ilch-12 Position. 2/1 00 

Dtp Swilt:h-S Position 4/100 

Keyt>oard Pus ti Butlon Tops .30/1 00 

Audio Cable, 30 Feel/ 100 

22AWG Wire 
27AWQ Wire , 

Mini Luptioatorc& Lubncantl 
Soldering lion (20W) 
Solder SucJ^er 

MoIeK Pin5(7 PirV.SlnMl00/S2. 500/S4,1 K/S6 
Clock Module-Crystal Controlled, Green 
Display/ 1 2VOC/Tim*Sel S*i1ctieV0'ata-4 95 
Roiary Switch 15 Position. 5A 125V)-3/l 00 
Giant Alpha Numeric DIaplay 1-1/2 X2 
7x5 135 Total) Red LED Matri)(/Spec5-4.95 
11 LED Bar Graph Display- 2-3/4 Pact 
LEDslSoecitynertGrn^mlsSperjs 2,59 



50 Feel/ 1,00 

50 Feel/1 00 

1 00 
5.S0 

6 50 



rAiiipt^ T*ppe<i f r*n*torm#r^ Can Be 
Wired ForC? SV,9V. 1 5V. 1 8VI Hen Shofl 



Wall f*1ijg Trana1ormor-24V S2SmA 

6 3V 1.2A Translormer 



1 2V Center Tap Transformer 

Mini Audio TTanstormers 

1N4007 

1 1^5059 1200V 1 Ampl 

1 N5060 i400V 1 Ampl 

ZenarDiodBS-20V 1W 

Zener0iode3-13V 1W Glass 

2560,OKC Cr/stal 

3,579545 Color Buril CryslaHHC- 1 8l 

1.0 Mhl Crysia' 



B95 

1 50 
120 

2 50 
10/1 00 
20/1 00 
15/1 OO 
10/100 
30/100 
30/100 

50 
,50 
1 95 



5,0 Mhi Crystal 1 95 

70-5 Heat Sinks (Bern] 10/100 

rO-IB Heal Sinks (Bern] 10/100 

Supar Sub- Mini Caramlc Cap> (All lOOW 
OOlSut 100Vf152f. 30/1 00 

0022iir lOOV 1921 30/100 

0027ut lOOV 2721 30/100 

00331J P100Vi332l 30/100 

0O39ul I OOV (3921 30/ 1 00 

0056ul 1 03V 562) 30/ 1 00 

0082UI 1 0OV iS22t 30/ 1 00 

47u(40VLytic(Radia(l 20/100 

47ul 25V Lytic (Radian lOrlOO 

1000uMS5VT«istLocli 100 

3200 uf 50V (ideal For Power SupplwsM 00 
seiXluf 25V (Comp Grade 3-5/e xii-a/i oO 
lutSOVMonolithics 10/100 

22ljt50VMonolithios- 20/100 

ChipCapa-Set ol 4. 2 Each 2 7 s 3,3pM CXI 
33ii( 1 OOV Dip Mylar 10/100 

022vt 200V Wupoed Mylar 15/1.00 

1 ul 50V Wrapped Mylar ,. 15/1,00 

1 .000 PC Resistor Ais't(30 Valued 1 /2W-t3 



Pols- 1 Meo. Linear Taper, , 5/l,£X) 

Motion Detector BdsnnclC-S2) 7/1000 
MolOalllC OnlyULM2232A) 3/12-20/10 (M 
r*roiec1 BoVLid For Detector , , 1,95 
Miniature Speaker For Detector ., , 25 
EKIensive ConslructLOn Anide For Del SI 
TV Knobs, , , 15/1,(X3 

Ammeter (0-15ACAmparftSt 4,95 

volVOHM Meier MVMNT 10-1 K OHM. 

0-300V) 2 9S 

&V Miniature Gear Molor . .. .50 

HFCftokes-I BuH. 6 2ull, 1 2utv 22uh-10/1.00 

22/44 Pin tdge Card Connoclor 50 

34PinC0nr>ec(of(FofDrr.reB|W/M00d.., 75 

BNCT Connector (U(^2741 95 

Mixed Ccnneclor A^'i ,,, lO/i.OO 

1.5AMP50Varit(gelGLtC>-5 Pkfll BO 

25AMP200Vend9e(So(dor LugTetrrt 1 50 
2antmTVnapiacafnantiCSl>*c(«l$1 Each 
221-42. 221-43. 221-45. 221-48, 221-59 
221-79,221-87.221-96,221-104.221-105. 
221-106.221-140 

2 SD900 (HoniOuloolW/Dampei Oiodah2, 95 
2 SC 1 1 72 B (Toshi t>-HoriEOulpglTransi-1.95 
Wincgard4 Bay Bowlie UHF An[enna*1 9,50 
IC Storage (Buol Bon (Holds) 30 ICJvl ,73 
Precition (Multl-Turnl Trim Pott (Copal), 
lOOOHM, 500 0HM, 1 K, 2f^ 5K, lt)K.20K 
50K. 100IC200K. 500K, 1 M- 65 Each-3/S2 
niiar FT-1 OV Hot Mt (StnoH Tumi Tr( mmart 
11X1 OHM IK 10K.25K.5O< lOOK -t/J! 
Heat Sensitive Switch/ 150 C. , 10/100 
Mixed Switch Ass't 10/100 

Mixed Coil Ass'l . .10/100 

RutiDar Feet , 10/t 00 

Sujzers ,,. .3/1.00 

ChipResislorieflK) ,, 20/100 

Cnip Resislor [470K) 20/1,00 

ChipCM(330jjI) 20/1.00 

Jumbo Red LED W/Buill In Resi5tor-30/S1 
MRF901 (HobtnGiade-eO^Good ICVI 00 
De-Solderingafaid(3S-Wick)5 Ft 90 

ICA5s't(HoBby Grade. Some Marked1'30/Sl 



20Cent(.20)74SCXX 
Series Special 

• Oct*l LnLiir^AC* Circuit* 

• Equjvil«nt To T4LSXX S«ri« 

• Low PGw«r ISO-CMOS Tvchnoiogy 
« Shan Propigatlon Oaliy 

- Improved NofcBS Mirgint 
» HlahCyirr«nt. SlrtK/SourctCap'bnrty 
74SCi37-i Ofainv^r^QcLDeCixter laiche^E] 
74SC13S-1 Ol Q invftdfld Decoder 
74SC139-1 OM inv«rlaciD«coder 
7-ISC237-1 CH & Non inverted Latcheid 
74SC238 t Ota Non Lnvened 
74SC239-t Of4 Nontnvanod 
74SC2'40 Octsl Bulfar/bn* Dri^af mv 
71SC241 -Octal eijH«f/L«ne Dnwer-Nvi 
745C244 Octat Bulger/ Line Otwm-Un 
74SC24&-OctalBusTianBcaitfer"N0n I 
7iSC373-Transoafflnl Lalch'Nonj'intf 



MSC3 74- D Type Flip. FliDp Non/tnv 
74SC5 3 3- Transparent Lalch- Inverted 
74SCS34-OTypeFlip-Floc invertfld 
r4SCS-40-OGlal BuMerame Onver-lr>v 
74SC541-0CI4I ByMer/LmflOnwerNvl 
74SCS&3-Tr3nspar6ni; Latch invened 
74SC564-D Type Rp-Fiop. Invefled 
74SC573'Trana{Mireo[ Latch. Hon/lnv 
74SC574-DType Flip-FlOp, N0ri/1n^ 
0»!a Book FCN' All Aljove "s 2 50 



Cyph*r tV MlCro-Corrtroltor KIM119.50 

• 4 MHiL s-Bn Microprocesscr 

lNAT1NSfl072j 

• Control Basic interpreier On-Chip 

• AuliD-Stan Operaiion At Power-On 

• Fast 16-Bn Mullipiv AndDiviide 
•RS-232. SuppoftiCRTl Serial Link 
t^l^ Bi-DirectionalJ/0 tines teS&SAr 

• RAM Memory-?K Expandable To 1 6K 

• E p rom Memory- E« pa n dabifi To 1 6 K 

• Built In Epron Pro^rammef 

• Par)' iCeniiropuKj Pnnie^ iniedace 

• Ocjiionai Real-Time Clock Wi'Backuo 



Psy TV Hardwar* InmtAllatlonK^t BJow Oul 
A»Lm^ AiSr95'^ »3 50 Shipping P*r Unit 

All Ktis Conlaiin 3 F Conneclors. 300 lo 7^ 

OHM Saluri 300 OHM Terminal BlOtk 2 f! '5 

75 OhW Patch Cord 2 Ft 303 OH M Twri Lead 

Nylon CatjLe Tics. And UMF Antenna 

Mw^tl 1(41 a4-$2.gs inciLides All Or 

The A&ove Piui 25 Fe*l Coaxial Cable And 

Wlounlmg Hardware F&r tndoor waii/Ceil»fig 

iPiStaltalion 

Modal 44AeO-S2.9S 1t)c»udes AM Ol 

The Above Plus 25 F«et C-oa-xrai Cabi« And 

Aitract.ve Ejf&ani^aWe Poi«'U-Boli Fot 

Ea^y [fidocir msEaiialJon 

Modal #4845-S3.g5 inciudeiAiiOi 

The Above Plus 6S Feet Coajt^af Cat>Fe And 

All NeGe553ni' U'Bon Haro^diri? 



MODEL 7DS Digital Multimeter 



DC VcHlkg* lOOuV io tOGffy 

AC voJifeQ* lod^v 19 racv 

DCCuFTwhC OlMialOA 

AC Cunwit 4 \HA io lOA 
Hk-c.iT' nivatsiitc tD Id SSmG 

CtpvcitutH ipiF lo zOjiF 

Okulm TMf tOrwMia ^iVJlPBti tnliAit 

Hrt 1**l 



♦51' 



UHF-TV PREAHP 

iAsfeaiured in Radio ElectrDnica March/ 
Mav alleles, ^B^ 

TAjs Tnejtf»ns'v(r aoiertna fnou/yt9<J pte- 
amp can adtJ more tftan 25 a8 ot yatn to 
your systew LoFs of s-afisUeiii cusfamars 
and ropeaf orders lor T/jjs hiijtj qya'ftj' kif, 
Kvftiicrt tnciv0ei^ afJ compcnsrti pars%. PC 
BD. Case Pcw^r SupfiSysfni Bsiun SZ-t 50 
ASs9mbiBtl V^tiion $67 50 



Ttrm: MICRO-ff!Af^T acapEs Visa MC and td^phorte COD'S Miiwtum ortler $1000 &nte»(>iiV~ 
U S ortiers. S2 DO Canada snd othef cot^tries &3 50 [includes trs] ShkpptiQ rale adiuisied wtwe 
appiicaijJe KJ tesKJcfiis add 6% sat«$ tax. 

HICIMAJtT • W CEimiL AIL. VEnFIEU. HJ BION • l»1) l»4-100l 



CIRCLE 271 ON FREE INFORMATION CARD 



Radio /haek Part/ Plaec 

Over 1000 items in stock at Everyday Low Prices 




we Have the connectors you Need for computer interfacing 

7 




Solder-Type Subminiature "D" Connectors 
Ideal for building your own RS-232 cables 



Fit,. 


Type 


Positions 


Cat. No. 


Each 


1 
2 
3 


Siib-D Male 
Sub-D Female 
Hood for Above 


25 
25 
25 


276-1547 
276-1548 
276-1549 


2.99 
3.99 
1.99 



(4) Dustcaps. For Sub-D 25 connectors. Help pre- 
vent moisture and dirt contamination. Onemaie and 
one female. 276-1546 Set 39« 



(5) Printer Connector. NEW LOW PRiCEl 34- 
position solder-type connector for parallel printers. 
Heavy-duty metal-shielded construction for trouble- 
free seri^ice. Was $6.99. 276-1534 4.99 

(6) 6-Posttion DIN Plug. Fits joystick port of Tandy 
Color Computer 2. Use with inline jack to build your 
own joystick extension cord. 274-020 1.19 

(7) 6-Position Inline DIN Socket. For use with 6- 
pin DIN plug. 274-021 99* 



CMOS and TTL Digital iCs 

Ail Include 
Pin-Out and Specs 




CMOS 


Cat. Mo. 


Each 


4001 


276-2401 


.99 


4011 


276-241 1 


.99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4tB6 


276-2486 


1.19 




TTL 


Cat. No. 


Eacti 


7400 


27S-1B01 


.89 


7404 


275-1 302 


.99 


740B 


276-1822 


t.29 


7447 


276-1805 


1,69 


7490 


276-1 SOB 


1.19 



Computer interface its 



Type 



MC;14SS RS232 Quad Line Driver 
MIASS RS232 Quad Line Receiver 
M0C3010 Triae-Oiilpiil Opwcou pier 



Cal. No. 



276-2620 
276-2521 

276-134 



1.7a 

1.79 
1.99 



Check These super values! 




(8) Small Enclosure and PC Board. A real bar- 
gain! The 13/isx 3^/i9X 25^6" enclosure is of rug- 
ged, yet easy-to-dril! plastic. Internal PC board has 
483 DlP-spaced solder-ringed holes. Two labels, 
hardware, snap-in rubber feet. 270-291 . . . 2.99 

(9) 4" 120 VAC Cooling Fan. Whisper quiet and 
efficient. Moves heat away from corriputers, ham 
and hi-fi equipment. Also useful in solar heat sys- 
terns. 65 CFM. Leads for easy hookup. 
4"/i6x4"7i6x2V2" U.L. recognized. 
273-241 15.95 

(10) Electronic "Doorbell" Chime. Gives you 
the familiar "ding-dong" sound and it operates 
from one "D" cell, 43A," leads. 273-067 . . . 6.95 



We can Replace virtuallv 

Anv Entertainment or 

industrial semiconductor 

RADIO SHACK'S NEW 

SPECIAL-ORDER 
SERVICE 



If the IC or semiconductor you need is not part of 
our regular stock, our store manager will help you 
get it. He'll identify a suitable replacement, then 
special-order it from our warehouse. There's no 
postage to pay or other extra charges for this con- 
venient service! 



Voltage 
Regulator its 



Type 


Function 


Cat. No. 


Each 


7805 


5 VDC Fixed 


276-1770 


1.59 


7812 


12 VDC Fixed 


276-1771 


1.59 


7S15 


12 VDC Fixed 


276-1772 


1.59 


LM317T' 


1.210 27 VDC 


276-1 778 


2.79 


Lt^723 


to 40 VDC 


276-1740 


.99 



' 14-Pin DIP, others TO-220 case 



Switch 
values 




m. 



12 



(11) Rotary Switch, 2-pole, 6-position, Rated 0.3 
amp at 125 VAC. Single deck, non-shorting type. 
V<" -diameter shaft. 275-1386 119 

(12) NEW! 120 VAC SPOT Push-On/Push -Off. 
Round button. Rated 3 amps at 120 VAC. Lamp 
requires 12 volts, AC or DC. Vi" mtq. hole 
275-677 4.95 



Voice Svnthesizer ic 




Learn About Electronics 
By Building Your 
own circuits 



Heart of a 

Rewarding 

Project! 



SP0256-AL2. This MOS LSI device uses a pro- 
gram stored in its built-in 16K ROM to synthesize 
natural sounding speech. Requires low-cost sup- 
port components and Is easy to interface with most 
microcomputers. Requires 3.12 MHz clock crystal 
(available through Radio Shack). 2e-pin DIP with 
detailed specs and programming data. 5 VDC, sin- 
gle supply. 276-1734 12.95 



Only 2 



49 




Getting Started in Electron- 
ics. By Forrest IWIims III. The 
perfect introduction to the ex- 
citing world of ICs and solid- 
state. It's written in easy-to- understand language 
by one of America's most popular technical au- 
thors. Features large schematic diagrams with 
clearly labeled component values. 128 pages. 
276-5003 2.49 



Semiconductor Reference 
Half Price! 

175 Reg. 
3.49 

■ 1985 Edition 

■ 272 Pages 

■ Illustrated 

Exclusive substitution sec- 
tion lists over 80,000 semi 
types and their low-cost 
Radio Shack equivalents. Data on Radio Shack 
ICs, SCRs, LEDs diodes and opto devices, 
276-4008 Sale 1.75 




TV RF Modulator 

Special 
Purchase! 



<:3 




Only £^- 



95 



Compare our LOW price to mail- 
order offers on this high-quality de- 
vice! Originally for Tl 99/4 computer, 
this prewired, metal-cased module 
provides a superior-quality TV signal 
on channel 3 or 4, 5-pin DIN plug 
accepts video, audio and 12 VDC 
power input. Extra-long cable for 
easy hookup. With data. 
277-1015 4.95 



Pocket-size, 8-Range 
Multitester 



Save ' 207 

Reg. 10.95 



gss 




Switched Ranges 

2000 ohms-per-voit 

sensitivity, yet only 

3i/2x2V4xl'/4"and 

super durable. Ranges: AC and DC 

voitsO-15, 0-150, 0-1 000. DC current 

to 150 miiliamps. Resistance to 

100,000 ohms. With leads, manual. 

Requires "AA" battery 

22-212 SaleB.SB 



Digital Logic Probe 
With Tone Output 




Overload Protected 



The fast way to "peek inside" TTL, 
LS and CMOS digital circuits. Color- 
coded LEDs indicate high, low or 
pulsed logic states (up to 10 MHz). 
The simultaneous tone output frees 
youreyesforfastertesting.Withillus- 
trated instructions and user's tips. 
22-302 19.95 



Sale! IC Inserter and 
extractor Set 



Cut 300/0 



488 



Reg. 6.95 




r^ 



Handle DIP ICs 
The Sate Way 



This easy-to-use set helps you re- 
move or install DIP ICs without bend- 
ing pins. The inserter features a 
built-in pin straightener. Both of the 
tools are groundable to protect static- 
sensitive MOS devices. 
276-1574 Sate, Set 4.88 



Over IDOO Items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Hectifiers, 
Belays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel 



RadM /haek 

A DIVISION OF TANDY CORPORATION 

P'ic«9 app\<f iL paritcipa,iing Piadia ShacK iLoih and Ocalers 



CIRCLE 78 ON FREE INFORMATION CARD 



lis 



UCIIIIIII 

THE AUTONOMOUS ROBOT 

IS NOW PRICED FOR 
EVERYONE! 




Buy each subassembly as a kit 
or factory assembled and create 
your own GEMINI Robot. 

Or, for 

convenience, 
start with 
GEMINEX, 
our starter 
kit, and 
expand to 
GEMINI 
later with 
upgrade kits. 





o 
o 
o 



o 

< 



Either way, ' 

Buy a piece of tomorrow 
TODAY! 

CALL or WRITE For Our FREE 
Brochure. 

arctecjsystems 

9104 Red Branch Road 

Columbia, Maryland 21045 

(301)730-1237 

Telex 87-781 



Quality Microwave TV Antennas 



B' ^r " ] Hulti- Channel!. 9 lo 2.7 G Hi 

BflV i 40(1 B Gain TruE Parabolic 20 Inch Dlih 

^^^^^^ Complete System $84.9£ (Shipping Ind.) 

^^■^H^^K pealerahlpa. Oty. Pnirln^. n&placemftnlPans 

HHH FiNiiiDS-Tsch Electronics 
■I^B| r.o. Boa 34772 • rmMnm. a vsasi 

UPTIME [MKIM7'77tlO ISSMCredllillplnneiirdifil] 
WARRANTY MltliiCJril • Viii ■ COD s 



SATELLITE TELEVISION 

BUILD your own Satellite-TV receiving system 
and savel Instruction manuals, schematics, cir- 
cuit boards, parts kitsl Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept. 21 S, Tempe, AZ 852g2. 

UNSCRAMBLE- Canadian & American satellites. 
Watch the good stuff. Plans S19.95— boards & plans 
S30.00— units completed S298.01>— kits available- 
details and order forms S3. 00. SCRAMCO. 8688 

Royal Drive, Notslesviiie, IN 46060. 

SATELLITE Desc ram biers. Lowest prices any- 
where! Dealer Inquiries welcome. Send S3.0O for 
catalog. We ship C.O.D.s, Stabview INC, P.O. 
Box 103, Rsxford, NY 12148. (518) 785-1288. 

SATELLITE-TV— Home— R Vs. Complete tuliy op- 
eralional systems from S695.00. Send S2.00 for 
catalog MIDWEST SATELLITE SYSTEMS, P.O. 
Box 43008, Mt. Clemens, Ml 49043. 

UNIQUE Satellite TV Manual for dealers hobbyists. 
Includes step-by-step Instructions for system In- 
stallation & tuning, purchasing, marketing, com- 
plete list of distributors & equipment plus more. 
Rush $19.95 to SATELLITE COM, NETWORK. 204 
W. 20tfl SI., New York, NY 10011. 

FINEST proven names In satellite TVRO systems 
available at discount prices. Send SI. 00 for our 
prices, C.V. P.. Box 2414, Danbury, CT 06810, 

THE LNA specialists! Brand name, lowest noise, 
Itwest pncesl We will not be undersold I Send for 
prices: LNA, 201 E. Southern, Suite 100. Tempe. AZ 
S5282. _^_ 

SATELLITE antenna you can build at home! Com- 
plete instructions provided in fact-filled book. S8,00 
to: HIGH SIERRA. 5958 E. 29th. Tucson, AZ 85711 . 

SATELLITE Channels Newsletter Get the most 
from your dish I Details, sample S2.00. BOX 31 R, 
Dighton, MA 02715. 

SATELLITE system S595.00 complete information 
SI .00; color catalog S2.00. STARLINK, INC., 
2603-1 6R, Artie, Huntsville, AL 35805, 



THE BEST PLACE 10 BUf . SELL or 
TRADE NEVl/ iral USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX llll-E • PLACENTIA, CA ?Ii70 

(7U) 4J1.7711 

Join Thousands at Readers Nationwide 

Eycry Month 
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PLANS AND KITS 



CIRCLE 272 ON FREE INFORMATION CARD 



CATALOG: Hobby, radio broadcasting. CB. lowfers. 
Transmitters, linears, active antennas, converters, 
scramblers, bugging devices, more! PANAXIS, Box 
130-F10, Paradise, CA 95969, 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pitotless 
method. Circuit boards, most parts from Radio 
Sfiack. Detailed theory drawings, schematics. In- 
structions S14.95 plus S2.00 shipping. DIRIJO 
CORP,, Box 212, Lowell. NC 23098. 

CABLE-TV Converters: Jerrold products in- 
clude "new Jerrold Trl-Mode", SB-3, 
Hamlin, Oalt VN-12, IVI-35-B, Zenith, and 
more. UHF Deluxe II kits. (Quantity dis- 
counts) 60 day warranty. Repairs of cable 
converters. For fast service C.O.D. orders 
accepted. Send S.A.S.E. (GO cents 
postage), or call lor info., (312) 637-4408. 
HIGGINS ELECTRONICS, 5143 W. Diversey, 
Chicago, IL 60G39. No Illinois orders ac- 
cepted. 



ENJOY SATELLITE TV 



DO-IT-YOURSELF AND SAVE 
El&clronic Know-how not required 
Easy 10 build frcm our plans or hits. 
Lowes) prices or> satellile electronics. 

S»rt(f $1 rcK cflmtse or se,9& lor 

''Consurtiflf Gui(I& to SaioHntft Talevision 

iLi.ti .^ * GFI-Dld, Box 910S 
^ Missoula, MT S9507 



r 



TV stereo adapter plans PCB also UHF gated- 
pulse descrambler witfi simulated stereo output. 
For additional information — send S.A.S.E. to 
SOKOLOWSKl, Box 150. Elmont. NY 11003. 

Ht-FI speaker kits, auto speaker systems and 
speaker components from tine world's finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A&S SPEAKERS. Box 7462R. Denver. CO 
80207. (303) 399-8609, 

PROJECTION TV... Convert your TV to project 7 
foot picture. ..Results comparable to $2,500.00 proj- 
ectors. .Total cosl less than S30.00...l'lans and 8" 

lens S19. 95, ..Illustrated information free. MAC- 
ROCOMA-GB, Washington Crossing. PA 18977. 
C red Heard orders 24 hours (215) 736-3979. 

DIGITAL Klock kit plays 1-of-12 melodies each 
quarler hour. Displays time, date, and other fea- 
tures. Send S2.50 for assembly plans and pricing to 
KEHBER KLOCK K0„ 36117 Hillcrest, Eastlake, 

OH 44094. 

ATTENTION technicans: A must for testing tran- 
sistors and diodes in and out of circuit! Saves lime 
and money! No more knotted test leads! Sche- 
matics and instruction manual S8.95; kit (unas- 
sembled) S24.95; kit (assembled) S34.95, Postpaid 
to; WTV, INC., 114 Granite Street Shopping Center, 
Westerly, Rl 02891 . 

FREE catalog 99-cent kits — audio, video, TV com- 
puter parts. AIIKIT, 434 W. 4th St.. West Islip, NY 
11795. 

PAY TV and Satellite Descrambler Manual. All sys- 
tems. Schematics. America and Canada. 62 pages 
$12.95. Stunguns, schematics and theroy. S9 95. 
kits catalogue S2.00. SHOJIKI ELECTRONICS 
CORP., 1327 Niagara St.. Niagara Falls, NY 14302. 
C.O.D.s. (716)282-1001. 

UFO detecting. Detailed book. Theories, electronic 
protects, and catalog, S5,95. UFONICS. Box 1336- 

R, Patchogue, NY 11772. 

TELEPHONE tesi set. Easy to build and use, test 
both phones and line. F^ns and plans SI 4. 95, plans 
only 33.00, FINCH ELECTRONICS. Rt. 1. Box 

266B, Advance, NC 27006. 

NOISE reduction— Eliminate hiss. on recorded 
tapes. Fast, no pumping, built-in bypass. Plans and 
P.C, board $18,95. Certified check'monev order. 
SOUND INNOVATIONS, PO. Box 7394, Bloomfield 

Hills. Ml 48302-7394. 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions S2.50. Refun- 
dable plus 50 cents. BAGNALL ELECTRONICS, 
179 May Fairfield. CT 06430. 

IBM PC compatible computer. Motherboard 
S276.00, PIS $119.00, case $110 00, etc. Easy to 
follow instructions. Only a screwdriver needed. Call 
for info 1(216) 842-4313 or send $3.95 for Info and 
prices. JV SYSTEMS P.O. Box 9807, Brookpark, 
OH 44142. 




WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-800-346-2433 for ordering only. 

1901 MCGEE SIREET KANSAS OIY, MO. 64106 

ROBOTICS TRAINING 

ROBOT vehicle pilol'technician put your elec- 
tronic mechanical skills to work underwater! Train 
to operate subsea remotely operated vehicles in 
support of the offshore oil and gas industry. High 
paytravel— free brochure, UNDERWATER VEHI- 
CLE TRAINING CENTER, 10046 Chickasaw, 
Houston, TX 77041. Cat! 1-800-USA-DIVE. 
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COMPUTER 

PRODUCTS. 

Inc. 

ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 
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DYNAMIC RAMS 



IMt4027 

Ur04II 

MME2I0 

MK41I1E 

MME2«> 

4III-Z0 

411B-IB 

4110-12 

2111 

4104-2! 

41H-20 

41$4-lf 

41 290-1 1 



urn 

2700 
27SO 
ZTIO 

zno-l 

TMIJOIB 

IM12T]E 

TMJ2S32 

2731 

2732 M 

2732 «-3i 

2731* 

2732 ■.; 

2704 

ZJ04-2E 

2704-20 

TMS2B04 

MCMtlTI* 

IICM3I7EE 

27120-46 

2TT20-30 

27120-2S 

272S0-2E 



4Ki 

4Ki 
4Kl 
EKl 
IK I 
IBKi 
tEKi 
tEK! 
lEKi 
t4Kl 
I4K| 
(4Kl 
211: 
2SEi 



iSOu 
300ii 
SOOii 
20011 

2(011 
20 Ou 
ISOii 
1 2 Oil 
IS Oh 
2S0>I 
20 Ou 
IS Oh 
20011 
11 On 



EPROMS 
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We will try to BEAT 

All Competitor's Prices 

CALL for Quote! 



DISC CONTROLLERS 



1591 
1771 
1791 
1793 
17g5 
17g7 
2143 
27gi 
2703 



. o.go 
i4.g<] 

22.00 

22.go 

22.00 
22.90 

E.go 

39.00 
3B.I0 



27g5 ., 
27g7 ., 

1143 .. 
1272 .. 
M 11171 

M 11177 
MC347D 
UfD76I . 



31.9(! 
31.90 
33.90 

ig.go 

22.90 
22.90 
4.90 
iOlO 



CRT CONTROLLERS 
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UV ERASERS 

QUV-T8/1 $49.95 

ECONOMY Model 




* Erases 15 EPROMS In 20 minutes 

* Plaatic Enclosure 
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Z-80 



ZIO-CPO . . 
I60-CTC .. 
I10-DA5T . 
Z10-Di« . . 
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MEMORY 
EXPANSION KIT 




4164 200ns 
9 for $15.75 



APPLE ACCESSORIES 

Pinljgi Prioltr Ctrl 48.95 

80-Cg|.cirdtorApflill+. .. 149.95 
BO'Col. cinl Itr Xppli III... 129.95 
Chickmito ea-Colmnii Cir4. . . 69.95 
Soitil Ciri [tgitiinviileitloi) . . . 69.95 

Cltck Gilgilir eiri 79.95 

CiiliM Fti 38.95 

Powgr Sa^ly 69.95 

hprn 29.95 

Joyitick Adaptar ApM lie - - 14.95 

RF Modulator 13.95 

Dlak Driva Fill HaliM 169.95 

DlikDrlna'/! Haiflit 169.95 

Cantrtllar Cird 4S.95 

ApplaPaddlai 5.95 

1BKCir4 39.95 

1EK Bin Biard 13.95 

Eittand-A-Slot 34.95 

Piddia Adippli 29.95 

Koala Touck Pad 99.00 

MtilEToueliPadii/JaiitlElE... 79.95 

Kairtnnic Kiybiard 21 9.00 

Appli Kayhaird (Taiwan). . 149.95 






IHNOVAtOnS INMICdO'COMPUTERTfCHHOLOCV 



VIEWMAX-80 149.95 



The right 80-column card for your 
Apple 11+ 

• Soft video switch 

• Built-in inverse video 

• Shift key support 

• 2 year parts & labor warranty 




TERMS; Minimum order $10.00 
For shipping and handling include 
$2.50 for UPS around or $3.50 for 



air pound, add $1.00 California 
residents must include 6% sales 
tax: L.A.. S.F., 8. Cruz & S. Mateo 
counties include 6.5% sales tax 
and Santa Clara include 7% sales 
tax. All items subject to availability 
and prices are subject to change 
Typographical errors are not our 
responsibility 

No additional charge for Master- 
card or Visa. We reserve the right 
to substitute manufacturers and 
to limit quantities. 

CALL for VOLUME Quotes 

NEW HaifHS: M - F 7:30 am - 5:00 pm 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 96050 

(408) 988-0697 

ALL MERCHANDISE IS 
100% GUARANTEED 



756441 



CIRCLE 110 ON FREE INFORM ATl£ 



CPU'i & 
SUPPORT CHIPS 
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i.z& 


67 J5 


t4.SC 


OSTS 


4. BO 


B379-S 


a.95 


D7JI0 1 


13'.«l 


Q33S 


a.DO 


0035 


&.» 


Q355 


13.95 


soaoA 


3.75 


B74S 


?o.oo 


fiOSBA 


4.75 


TMS9827Nl,9.B& 


soaa 


8-00 


esddols 


35.00 





A'A'kQ'A" S2.40 1 


FACE 

& 

DRIVERS 


SCR's 
l.SA filA 3SA 110A 


TRiAC's 

PRV ^A lOA 25A 


1l>] .1^ .40 1.410 


IDO .35 .6a 1.40 


200 .40 .50 1.B0 


2DD ,50 .30 1.9D 


AVJ'IOtSD S75 


*DG .60 .70 2.40 IJ.Oa 


400 .70 t.OO 2, SO 




600 .50 1.00 3.60 15.00 




14*9 fiS 





TRlAQ?a 


3.95 


BRIMiL 


SB& 


AVS-SBOPBC 


905 


CnT5037 


TS.DS 


MS4XI7 


7.95 


MlJfiXS 


350 


9130 


2 60 


sua 


ZfiO 


BS33 


S.« 


S«34 


r<aQ 


SS37 


3.00 



SHIFT 
HEGISTEFIS 



MM 1403 
MMt4(}3. 
UMl-tO>4 
MMS013 



t.75 
1-75 
1.79 
3-50 
2.EQ 
3-50 
2 SO 
2.&J0 
3.M 



3,M 



TPBSflS43 

B3S13C 

ess 130 1. 9b 

S2S13T I.5D 

TPB2BSieii $.50 



DISC 
Controller} 

D765C .10.00 17&3. . .1700 
1771. . . S.9S I7£ffi. , ,17.00 
I79t. , U.OQ 1797. . .17.00 



RAM's 
20HS 3. 

2TL02-3 

2101A-4 t. 

3111J^ 1, 

3113-1 1 

3114-2 

Z11H-4 

3147.3 

3243 



aasiffi 

1rtS474 

27« 

27ia*4V 

3754 
3341A 
363«A^ 
6331 

AMfl3l4C 
3712fl 



S,9^ 
3^6 
3.75 
3.75 

4,0Q 
4.5Q 
2.&fi 
3.00 
1.95 
I.3S 
3.B5 
7,50 



TOO 
lAO 
2.6D 
&.00 
17& 

UK4a27-3 1.75 
TU540»NI. IBS 
MK40E)frll 1.3S 
1.50 



NO. 30 

WiFlEWnAP 

WItlE SINGLE 

STRAND 

100' ...t1.40 



4T1fi-3 

4110^1 

MK4a03 

ZB104r4 

011«-3 

aiis-ia 
ei67P3, 



4,00 
5,96 
2.50 
3,76 
4,96 
700 



1,S43 £000 
SlOOO G.144 

3.CO0 s.cno 

3.S79 10,000 
4,000 ISOOO 

5,000 tS,433 
30.000 

2.75 ea. 



74COO 
74C02 

74qO< 3& 

74eii3 3S 

74C14 5S 

74C20 JI5 

74C32 .35 

74C42 1,30 

74C7* .SO 

74C7a ,S0 

74Ca3 1.20 

74CB5 1.75 

74CM ,40 

?4Cgj ijOo 

74CI54 3 00 
74C15J1.70 
JflClfil 1.10 
74CI74 I. to 
74C17S 1,10 
7iClfi2 (.40 
7<iCt93 1,40 
74CW5 1 75 
74C901 40 
74C9D3 ,30 
74CW7 M 



74CB15 1 ID 
74Cg'71 3.E0 
4001 .25 

4003 .?S 
400a ,B5 
4 DOT 3D 



4009 
4010 
4011 
40!2 
4013 
4014 
4015 
4015 
4017 
40)9 
4DIS 
4020 
4021 
4D3? 
403J 

4035 
4036 



402T 
402a 
4029 
4030 
4034 
4035 
4D4a 
4041 
4043 
4043 
4044 
4046 
4047 
4CH0 
4050 
4051 
4063 
4Q&a 
40BQ 
4066 

406a 

4059 
4070 
407 1 

40T7 



45 4D7B 

55 4077 .50 

75 40ai 38 

.40 4063 ,30 

1 76 4093 45 

.85 4D99 1.75 

.75 4fi01 ,B5 

75 4^3 -0^ 

05 4506 ,7S 

,aS 4610 1.20 

so 4&n B5 

.S5 4517 ,B5 

.05 4414 1.20 

35 4il5 l.fiO 

35 451'Gl 150 
75 4518 BJ 

1.00 4&30 .£0 

75 45>3a 9.10 

.70 45M MO 

,40 4&3S 1,60 

,40 4S39 1,50 

.38 4S41B1.7E 

36 4»l3 1.7S 
.?a 45S3 90 
.30_4MO .75 



LWEAR ciRCurrs 



74500 
74302 
74SOJ 
74SD4 
74SOS 
74SOe 

74sca 

74SI0 
74SJ!i 
74S15 

74S2Q 
74S30 
74S32 
745.40 
74S43 
74SS1 



1-25 

.60 
300 



74S SERIES 

745 74 
74Sfl5 
74S90 
74SA3 

74S113 50 

745^3 60 

74STS4 2.20 

74S1J3 -46 

74S136 J5 

745138 SO 

745139 .BO 
J4S151 00 
74S1S3 .95 
74S157 90 
MSI 59 90 
74SS61 1.7S 



745163 1.75 

74S1BS 1.60 

74S1 ?4 .60 

74S1TS .90 

745 IBt 3.00 

74S1!t3 2.00 

74S1&9 i.eo 

745 1M 1.30 

745195 1,30 

74S34I 3,00 

74S244 1.35 

74S351 1-30 

74S2&7 ,90 

74S2&D ,75 

745373 3,00 

745374 3.00 



DAOOeEQ 3,76 LM390 1.3Q LM13]a 1-40 

T1.063CP JA LM3&I 1 90 LM1391 1 00 

TL064CN 1.50 LM3S>S 1,00 ^459 80 

tL072 1.25 LM3S7 1,26 146& 50 

TLM3 50 LH39I2 .75 LHIBC^ 1.75 

TL0S4 lAO LF3fiBA 3-00 ACI3700LI1 4.06 

LH30II .75 LW5Si5 34 LM3b01 9S 

LM3D 1/748 .35 LMSSQ ,«5 CA301S 1,95 

LMM7 ,46 6.68 1.75 CAM7SAT T» 

LW3Afl ,55 5S4 2,50 CA3OSO 1 DO 

LMJIO 1.10 565 -90 C^AJOBSE 1.75 

LU3t1 ,eo BW 1.26 CA3094 1.30 

LH3ia 1.35 667 8E CA3130 1,00 

LM319 1^ NE59? ,95 CA3I40 1.00 

LU324 .&6 70eCH 80 CA3833 ,75 

LM33a .90 LM7I0 .60 LM:3QCK> .^ 

LM34B .90 733 J95 LM3909 SO 

1,F35T .60 74ICV 35 4135 «5 

LF3E3 .90 747 .iC NS69eA 1.5O 

L^3fi5 .00 CA758 1.75 SOSOOD 1.00 

L7356 1.00 LM79BCT ,€0 S700CJ 5,95 

LM35a .05 DACOQOD 3 96 LMt30Sa 95 

LM3 70 i_K] 

TOGGLE "^ - "'^^ - '* 
su - OPOT - i.te 
SWITCHES amp ^ ppdt - cenTtB of f 1 ta 

IN4148 <IN914) ..." 15/1.00 

Ll411-lfl;0FTECTOn 3/S1.M 

FP 100 PHOTO TTtANS $ ,50 

REDLED's.2'' S/^l.OC 

YEL. GREEN & AMBER LAHGf LED'b .2'. e/Sl.OO 

RED-GREEN BIPOLAR LED S .90 

HEC^YELLOW BIPOLAR LED $ .90 

MLED92 IR LED $ .40 

MRDt4e PHOTO DARU XTOft S ,60 

MCT20PTO FSOLATOftS $ .60 

1 WATT ZENEHS; 3,3, 4.7, 5,1, 5.6, 6 A 
8.2. 91. ID. 12. 15. 19, «22V S/S1.00 



2114-4 . . .S .70 
4116-25. ,,S .7B 
4164-15, . . $1.40 



6264-15 

sg,E>o 



41256-15 
W.75 



T1S73N FET S .45 

ER 900 TRIGGER DIODES,.. 4/S1.00 

2N 2646 UJT $ .45 

2N3e20P FET S .45 

2N e028 PROG. UJT $ .65 



DISC CAPACITORS 

lUFlSV 10 SI DO 

,0lLrF35V 16 SI 00 



100, S8,00 
100,(9,00 



PRINTED CIRCUIT BC^ARD 

4-x r (>OUBL£ SIDED CPOXV eOAfl DEO "VTHtCX 
itOoa 5/12.60 



FULL\ 

PRV 


3A 


E BR 

GA 


tDG€ 

35A 


12V OC AEl>vS 
TTL&IZE 

S.P. 400 Dhm call 


ifo 






1 40 


^00 


80 


' Y.' 


2^0 




400 


«oo 


1 es 


33C 


D.P. 400 ohm CDil 


fiOO 


■■ 30 


■ *□ 


4 ta 


QS 



DIP SWITCHES 



CTS20S- 4 
CTS20B- 7 
CTS206 e 
CTS 206 10 



4 POSITION .75 

7 POSITION .95 

8 POSITION .95 
10 POSITION 1.25 



SPIN 
H PIN 
16 PIN 
18 PIN 

2D PIN 



.10 
.15 
,18 
.20 
.25 



DIP 22 PIN 

SOCKETS 24 PIN 

28 PIN 

40 PIN 



WIRE WRAP 
SOCKETS 

14PiN 



16 PIN 
18 PIN 
20 PIN 
2* PIN 
lepiN 
40 PIN 



- ,50 

- .«6 

- .90 

- 1,10 

- rjs 



20KV DIODES 

2S0 rr,a. $1,95 



DB CONNECTORS 

DBW -S2.00 DB25T - 12.« 
DBK -SXDO tHA5 -13.DQ 
HOQDS-SI.ID MOCQS-SI.IO 



SILICON POWER RECTIFIEHS 



12A _ M^ ISA a<OA 



100 


CB 


.14 


3R 


JO 






200 


.OS 


.17 


.50 


IJO 


7.00 


a.oo 


400 


jOS 


35 


m 


1.E0 


10.00 


12:05 


600 


.IT 


JO 


.a 


ZOO 


13.00 


15.00 


BOO 


.13 


.36 


VOO 


2.a> 


16.00 


moo 



IJE 3.00 30.00 26.00 



REGULATORS 



7eL05or 13. . . .¥ 30 

LM305h:> S .75 

1-M317T . . . Jl.TO 

330T5.13.15»34. $ 65 
7SMS, 13 Or 15 . $ 40 
323K ILAl4nS1. J 1. 75 



LM33BK 

3437-5,5.8,0,;?. 

15.18 0' 24V 



TANTALUM 

-22UF35V 5/$1.00 

47UF35V S/SLOO 

.68Uf35V 5/ $1.00 

^UF20V 5/$1.00 

2_2UF20V 5/$l.Q0 

3,3UF20V 4/51.00 

4,7UF35V A/$\.(Xi 

6.8UF20V 4/$1.00 
1CHJF30V 
22UF10V 



* .40 
■ » .30 



CAPACITORS 

16UF16V 3/»K00 
30iJF6V 
33UF1SV 
47UF2CIV 

esuFiev 

200UF20V 
T50UF16V 
330UF10V 



E/«1.00 
« .50 
4 .65 
«1.00 
&1.75 
$1,30 
*1.75 



40 I'lN taOtBQAnO COHU 
26 PIN EDQEBDAFIDCONN. .. 
50 PIN nigflDN CABLE CONN. . 
40 PIN RIBBON CABLE CONN . 

34 PIN RIBBON CABLE CONN 

35 PIN RIBBON CABLE CONN . 
30 PIN RIBBON Q4BLE CONN. . 



300 
.2.&0 
3,M 
3,00 

2.76 
2.50 
.2.tW 



TRAMS] STOR SPECIALS 

TIP31B NPNS. TO 330 S ^0 

TIP 339 PhIP & TO 330 ... S .^0 

TtP34 PWPSi $ .95 

T(P 111 5 -M 

TIP 12> PMfSi IJB4 . S eo 

riPl41 HPN Si LJ97- SI 00 

TIF 145 . . Si 36 

BU205 Si 76 

2N404APNPaE TD.5. 3^5 ■ 00 

2Nl307rNFGETO.5 S 40 

DP52aOO - DUAL POWER PAFiL . £3.95 
2N2222NPM S. TQ'IS }fit.<Xl 

2N2g07PNPS'TO.ie . , , , 7/Si,00 

TIP 2965 ?NP Si S 70 

3N3055 HPN S< Ta3 $ 50 

HUE30$5T. $60 

3N3»4NPNS<TO-«3 7J$1,iD0 

3N3S0«PhPS'T0<-33 ,,,. 7/tS,00 

3N490ePNPSiTO-3 55,00 

3146109 PNP Si T0-22O . S 55 

■Wjei3009A 400V NPN S-i ,00 

MflF-B0O4CM HF TRANSlSTOfl NPN,S .75 
HEPGB014 , PNPGE TO 3 ,,.. S .86 



TTL IC SERIES 



74DO 

740 1 
7403 
7403 
7404 
7405 
7405 
7407 
7406 
7409 
7410 
3411 
74%1 
?4t3 
7414 
741G 
7417 
7430 
7425 
7426 
7437 
7430 
7433 
H37 
7if3B 
7440 
7443 
7445 
7447 
7MB 
7450 
7473 
7473 
7434 
7475 
7476 



74L500 
;4LS31 
74LS03 
74L503 
74LS04 
74LS05 
74L50fl 
74L509 
74L51D 
74 LSI T 
74 LSI 3 
74LS13 
7AL514 
74LS1fi 
74LS30 
74LS21 
74LS22 
74L52e 
74LS37 
74US38 
74LS30 
74LS33 
74LJS37 
74L53a 
74LS40 
74LS43 
74LS47 
74L548 
T4L$51 
74L$fHt 
T4LS73 
?4|lS74 
?4I.S75 
74LS7e 
74L3a3 
74t,SB5 
74I.S86 
r41.S9& 
741.S92 
74L593 
74LS9E 
74U96 



Jfl 74»n .45 

20 7483 30 

70 74B5 ,55 

X 74Sfi .35 

JO 74S9 I 90 

,35 7490 .55 

?7 7491 ,S0 

37 74&3 ,50 

35 7492 J5 

JO 7494 90 

.30 7455 ,55 

.25 74K .50 

25 74107 .30 

.35 74116 1,20 

,45 74121 .30 

.35 74133 ,45 

.35 y4l33 .46 

.20 74125 .45 

J7 74136 .45 

30 74145 « 

J7 74147 1,20 

30 7414B IJO 

.37 74150 I 35 

.37 74151 iS 

.29 74153 .55 

20 74154 1,.25 

46 74155 .75 

,£6 74167 .55 

.70 741<im .50 

70 74160 ^ 

.30 74161 .95 

.35 74163 ,65 

.36 74?63 .65 

.32 74164 .65 

45 74^05 ,65 
35 



74LS SERIES 



74170 
74173 
74174 
74175 
74176 
74177 
74160 
741B1 
74183 
74104 
74IEK1' 
741 Ql 
741^3 
741B3 
T41Q4 
741H 
741S6 
74^97 



741! 

74221 

M273 

74379 

743» 

74355 

74367 

74390 

76335 

754B2 

geoi 

9603 
BT2S 
ffT3fl 
8T07 
8T0B 



1.3F- 
1,25 
1 00 



33 74L5107 

.n 74L5ia9 

.35 74 LS1 13 

J6 74LSn3 

35 74LSI14 

.35 74 LSI 23 

.26 74 LSI 36 

Ji 74LS135 

J5 74 LSI 32 

3D 74 LSI 35 

JO 74LS137 

.40 74 LSI 38 

50 74LS139' 

.35 74LS147 

.25 74LS161 

.25 74 LSI 53 

.36 74LS165 

.26 74LS156 

35 74 LSI 57 

JO T4LS150 

.25 74LS19T 

-26 74L5162 

35 74LS153 

,35 74LS164 

.30 y4LSl85 

.60 74LS1S6 

,75 74L516e 

75 74iJ170 

.30 74LS173 

JO 74LS174 

.35 74LS175 

35 74LSt81 

.35 74LSt9n 

,35 7415101 

60 74k£l93 

,00 74 LSI 93 

35 74LS194 

5S 74LS195 

55 74L51M 

55 74LS107 

75 74L522I 

.65 7dLS?40 



74L534t 0& 

74U343 30 

74LS243 90 

74LS344 1.35 

74LS345 i.Jti 

74LS34e 1 40 

74LS247 75 

74L534a t.DO 

74LS35T 66 

74LS353 55 

74LS257 55 

74LS35a .55 

74LS359 1,76 

74LS360 .55 

74LS265 55 

74LS373 1 50 

74LS279 ,45 

74LS3SD 1,70 

74I.S383 06 

74L5?h] BO 

74LS393 ao 

741.5338 00 

74LS32Q 200 

74LS333 3.50 

T4US366 45 

74LS346 .45 

74LS367 .45 

74L336B 45 

74I.S3T3 1,30 

741.^374 1.30 

74LS377 1.30 

74LS3QE .45 

74t530O 1.10 

J4LS133 100 

74LS3Sa 3.50 

74LS446 2.00 

74L2541 2.25 

74L$535 t.75 

T4LSBM t.90 

74LS670 1.25 

BlLSH 1,40 



MULTl TURN TRIM POTS 
50 OHM 3/ $2.00 



100OHM 
1000 OHM 



5K 
lOK 



50K 



POSTAGE RATtS 
ADD 10% FOR ORDEflS UNOEFl *25,D0 
ADD 5% FOR OHDEft£ erTwEEN »25D0 & tfiO.OO 
ADD 3% FOR ORDERS ABOVE »^00 



TCRMS »OB CAWaPiOOE. WUSS SEND CHECH StND V 25 TQR QUR CATALOG 

OR MONEY OflOER MINtMUW TELEPHONE. PEATURtNG TflANS^STORS £t 

COD PURCHASE OflDEfl OP CmARIjE t20 OO RECTIFIERS 146 HAMP-fiHIRE 

MINtMUM MALL OftD^fl 15 00 ST , CAHflRlDflt. MASS 03139 



22 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL, {617)547-7053 

WE SHIP OVER OVER 95'i 

OF OU^ ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE l-SOO- 343- 5230 

FOR ORDERS ONI V 



CABLE-TV 



DEALERS wanted: Channel £, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15. OO (Of 
sample and quanlity price lisL Specify channel(s). 
GARY KURTZ, P,0. Box 291394, Davie. FL33329. 



DO-IT-YOURSELF TV REPAIR 

NEW!. ..Repair any TV...Eas¥, Anyone can cto iL 
Wrile, RESEARCH, Rt. 3, Box 601 BR, Colville, WA 
99114. 



CABLE TV FILTER 
"CYLINDERS" 

SUPER powered notcfi filters. Equivaienl of able 
company "cylinders'*. Eliminate undesirable sig- 
nals. Any channel 2 througfi B; 14(A) through 22(1). 
(Piease specify.) Send S20.00 each. Money bacit 
guarantee. Quantity discounts. CATV. Box 17621. 
Plantation, FL 33318. 



Copies of articles from 
this publication are now 
available from the UMI 
Article Clearinghouse. 

Oreamigtiouse 

Mail to: Univtr^ity Mkrofilms Entemational 

3O0 North Zecb Road. Box 91 Anrt Arbor. Ml 4B106 



INCREDIBLE 

V/2 AMP SOLAR 
CELL BUYOUT! 



AMAZING VALUE 



GIANT 4" DIA. 
SOLAR CELLS 
WITH SOLDER 
TABS. 1000's 
SOLDf 





2.49 ea./18 Lol 
2.99 ea./Singles 

.55 Volts 
172 Amp 

VG481A 




Electronics catalogs and 
sales flyers, unusual items. 
// Hard to find parts, 1000's 
of surplus bargains. 



Rush your order while' 
quantities last! 



lE^^aCBI ELECTRONICS 
NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH, NY 12901 

Check with order please VISA & Mastercard 
OK. (Sorry no G.O.D.'s) Aad 15% for UPS & 
handling (Excess ralunded) NY Stale Resi- 
denis add sales tax. Our telephone order desk 
never closes 

CALL 1-518-561-8700 



CIRCLE 74 ON FREE INFORMATION CARD 



CIRCLE 292 ON FREE INFORMATION CARD 



the Name You Can Trust in 
> Electronic Test Equipment 

CALL TOLL FREE 1 -800-543-4330 

(IN OHIO 1-800-762-4315) 
(IN HAWAII OR ALASKA 1-800-858-1849) 




DROP PROOF 

DIGITAL 

MULTIMETER 

■ DC input impedance 10M ohm 

■ Shock-mounted LCD display 

■ Overload protection ■ Auto 
polartty ■ Backed by our 1-year 
limited warranty ■ For more 
specrticatlons see MCM catalog 
*10, page I22j 

#72-057 



$2Q95 




TEMiur 

20 MHZ DUAL TRACE 

OSCILLOSCOPE 

■ Two High Oualtty 10:1 prolxs included 

■ Backed by our 2-ye8r limited warranty 

■ For speciflcatlona see MCM catalog 
#10, page 121 



#72-320 



$38995 




J; 



TENMAr 

3y2 DIGIT LCD 

MULTIMETER 

■ DC jnpjt impedance 10M ohm 

■ Diode and HFE transistor tests 

■ Overload protection ■ Auto 

fioiarjty ■ Sacked by our 1-year 
imited warraniy ■ For n^ore 
specifications see MCM catalog 
#10» page 122. 



#72-050 



$365! 



TEMIUP 

15 MHz DUAL TRACE 

BATTERY POWERED 

OSCILLOSCOPE 

n Two High Quality 10:1 Probes 
Included ■ BacVed by our 2-year llmltedi 
warranty ■ Internal rechargeable batteries 
provide 2 hours of continuous operation 
witiiout the need for any outside power 
source. ■ For specifications see MCM 
Catalog #10, page 121 



#72-335 



$489^5 




DIGITAL 

CAPACITANCE 

METER 

■ Measures capacitors from OJpF 
to 1999mFd ■ Accuracy 0.5% 
typical ■ Fuse protected 

■ Checks capacitors ir^ and out 
of circuit ■ Backed by our 1-year 
limited warranty m For more 
specifications see MCM catalog 
tlO, page 122j 

#72-040 
*59.80 



TEMHAP 

35 MHZ DUAL TRACE 

OSCILLOSCOPE 

■ Two High Quality 10:1 probes included 

■ Backed by our 2'year limited warranty 

■ For specifications see MCMi catalog 
#10, page 121 



s see Mi^M catalog 

$5495 



#72-330 



$569°° 



TEMiur 

LOGIC PROBE WITH 
MEMORY 




■ Recognizes tiigh. intermediate, 
or low tevefs, pulsing modes, open 
circuit ■ Compatible with OTLTTU 
HTUCMOS IC ■ Detects pulses 
as sbort as 50 
nanoseconds 



#72-190 



«19K 



30 Amp Power Supply 



■ Cross needle 
meter: Displays 
voltage, current, 

^^ 11^^ and power simul- 

^ ^^^^^^Hfl^S^^l ta<ieously ■ Over 
^' ^M^^^^tM^'^K^mim current protection 

■ Output voltage: 
DC 9-15V variable 

■ Output current 
30A one minute on ttiree minutes off, 22A continuous 
■ Sacked by our 2-year limited warranty ■ For 
specifications see MCM Catalog #10. page 123 




#72-030 



$17995 



BE SURE TO CALL 

FOR YOUR 

132 

PAGE 

CATALOG! 

OVER 

5,000 

ITEMS! 




We Also Have. ..a full llneot tesl equipmenl. 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, slyli, 
wire. CATV equipment, and many more. Over 5.000 
Items ATTHE LOWEST PRICES AROUND! 



Terms: 



■ $10 rnmrnum pfd^f $1 OQ tfiargp |oi^ 010^5 
uncJer SlO 

* $50 miriimLim £h!^^9e -card (jrder 

■ Or<Jers shipped UPSCOD 

■ Mosi ord&is ititppctl wilhm ?4 nours 

' Salps aU\cQ operi a 30 am ii? 700 wn Salyrdays 
iO00amlo3,p*n EST 

* for ptepaid Qri^&t^ OCfd }:^.75 For shipping 3f\d 
handNng 

* SMcHjid shipping & handling charges c.xD4*i<d S? 75 
^6 balance du9 wi'i bo atmi C-O D 



^e^ 



tVICM ELECTFIONICS 
A DtVlSICN OF PflEMIEn INDUSTHUU. 

asa Easl Congress ParK Drive 
Centffrvllle Oftio4&4S9 
513-434-0031 

SOURCE NO. RE-14| 
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100% GUARANTEED ICs - MONEY BACK! 

T -800-245-2235 



SPECIAL 
64K DRAM 

.45 

FULLY FUNCTIONAL 

WITH SLIGHTLY 

SHORTER LEADS 

200ns or FASTER 



MICROPROCESSORS 



2901 
2903 
GStKIO-i 

esaos-4 

ZBOOI 

8031 
M3S 



3.00 8039 

5.00 gOSOA 

18.00 8085 

18.00 8086 

7.5D B086-1 

15.00 S0S8 

5.00 8X300 

2.00 S74tA 



2.00 
.75 
2.00 
4.00 
5.00 
7.50 
6.00 
10.00 



ADC/DAC 



CONTHOLLERS/UARTS 



1691 
1771 
1791 
1793 
1795 
1797 
2GS1 



S.2S 26G1 

S.50 5027 
10.00 S037 

5.00 7201 
10.00 765 
iO.OO C0M8U6 

4.00 3250 



4.00 
3.00 
5.00 
4.50 

4.00 
5.00 
4.0O 



SOUND CHIPS 



1 82XX PERIPHERALS 


KQZ 14.00 


82S9 


2.00 


IZ12 1.00 


■272 


4.0O 


8216 i.eo 


1273 


lOOO 


8224 3.00 


8274 


S.OO 


8221 3.00 


8275 


9.00 


8«7 300 


827S 


15.00 


82» 2.50 


8279 


3.50 


8243 LSO 


8281 


7.50 


8251 ZOO 


8283 


5.50 


82SX 2.Q0 


8284 


2.00 


8254 4.00 


■2SE 


4.00 


8255 2.00 


8291 


20.00 


8257 2.00 


8292 


21,00 


1 TMS 9900 SERIES 


9901 




1.50 


9918 




20.00 


9927 




5.00 


9980 




10.00 


ALL OTHER 99XX SERIES 


3.00 



Thais rightt . . . 100% money-back guaranteed ICs al prices never 
before poiilblcl Kmeger Technology i unique patented IC remowal pro- 
cess li the key to our ability to lell so low. The fact Is. It costs less (o 
retrieve and refurtilsh an IC from an obsolete PC board than manufac- 
ture a new one. SJnce uve malrttatn an Inventory In excess of six mlfllon 
ICs and process over 100,000 ICs per day [over thirty million In the pa it 
ten yearsj we can supply you with most. If not all of your (C needs. 

Until this year our vast Inventory of ICs was available to only 
manufacturers and dIstrltHJtors. The phenomenal growth of the 
catalog market has allowed us to open our Inventory to you. You can 
now t)uy direct and cut out all middlemen. 

Call today and discover what seven of the ten largest computer 
manufacturers already know . . . The Krueger Alternative'. Don t 
forget, you get an additional 30% discourjt on orders over SSOOI 



DYNAMIC RAMS 



4164'12Dns 

4164-15Dn5 
4164-200ns 
4164-250ns 
4416.150ns 
4116-150115 
4il6-200ns 
4n6-250ns 



1,75 
.95 
.85 
.65 

1.50 
.75 
.35 
.25 



STATIC RAMS 



6264- 150ns 

6 11 6-1 50ns 

6116-200ns 

6116-250ns 

1420-55ns 

2147,2148,2149 

2n4-300ns 

2n4-FASTER 



6.00 

1.25 

.90 

.65 

2.00 

2.00 

.50 

.80 



1-800-245-2235 



EPROMS 



27128-250ns 5.00 

27128-350ns 4.00 
27128-450ns 3.00 

2764, 2732, 2716 



250ns 
300ns 
350ns 
450ns 
650ns 
1702 
2708 
68766 
68708 



3.50 

3.00 

2.75 

2.25 

1.75 
1.50 
2.00 
6.00 
4.00 



CMOS version at double 
the above prices 

25 Series EPROMS are 
the same price as 27 
Series EPROMS 



ANY lOK LOGIC 

ANyECLRAM 
ANY 100 K LOGIC 



Z80 SERIES 



2.S MHZ 
CPU, CTC, PIO 
DMA, DART, 510 

4.0 MHZ (A) 
CPU, CTC, PIO 
DMA, DART. StO 



6.0 MKZ (B) 




CPU, CTC. PIO 


3. 


DMA, DART, SIO 


9. 


MISCELLANEOUS 


002fi 


1.50 


1488 


.50 


1489 


.50 


3232 


1.O0 


3242 


4.00 


3470 


1.50 


3486 


1.00 


3487 


1,50 


CA3XXX 


1.00 


MC40Z4 


2.00 


UC4a44 


2,00 


555 


.35 


75XXX 


.50 


8131 


2.25 


8136 


4.00 


8303 


3.00 


8304 


1.75 


88XX 


,50 


arxx 


.50 


9602 


.75 


96LS02 


1.50 



SPECIALS 

2114-300ns .50 
FDC1793 5.00 
74LS322 .50 
6116-120ns 1.75 
8080A .75 

Z80ASI0/0 3.75 



74 SERIES 



7*XK ,25 

7*1XX ,35 

r42XX ,5Q 

743XX .50 

74LSXX .25 

74LStXX .35 

74L&2XX .50 

74LS3XX .50 



74SXX ,35 

74S1XX ,45 

7452XX ,60 

74S3XX .60 

74ALSXX .35 

74ALSIXX .45 

74ALS2XX .60 

74AtS3XX .60 



74FXX .35 

74F1XX .45 

74F2XX .60 

74F3XX .60 



CMOS 



ANY 4000 SERIES 
ANY 4500 SERIES 



6500/6800 SERIES 



ANYBSXX 
ANY 65XXA 
ANY 65XXB 
ANY 68XX 
ANY68AXX 
ANY68BXX 
6810 



2.00 
2.50 
3.00 
2.00 
2.50 
3.00 
.75 



OUR POUCY 

[}e<}v««y: Orders normally iNpped wtfiin 
2 txisnss days. Add 13 rur UPS grcunf^SI 
fi undH Add i* la UP% tAx iat]. 2» £ 
undrc lor eadi xiiMional » pcurxt add 
S ] . Antona trstaena add 6% um ui. 
PHyment Vaa, MC, cajtuws dwdi. cer- 
dfhed chedt. money order, personal check 
xxxpeed. (AHmv ID days lor pergonal 
chKia to dcarj No urdurgr on credit 
catd ordws. CCXJs KWirome witti (asfutcT- 
dliect (tipck. cf^ry^rs &iKk or money a^. 
Ada S3 COO twiobng diarge. 

PrkWff Pnco !utj*a to tfungc wBiout 
notkt. AK tsem trri^Td ^ srxk on tvnd 
We res*Tve the nrt to lirn< qjSFOtie^ 



ICRUEGER Technology, Inc. 




MoitvrCaid 



2219 South 48th Street •Tempe, A2 85282 

800-245-2235 

In Arizona 602-438-1570 



CIRCLE 259 ON FREE INFORMATION CARD 



HOURS: 7a.m.- 5:30 p.m. 
(MOUNTAIN TIME) 

Monday Thru Friday 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




20 MHz DUAL TRACE OSCILLOSCOPE 



UfisufpjHMd quod ty at an untwalable price, the Rsrnaey oKiilo- 
Koptt camparn to athofs costing nundrfrds mors. Fffalufu include 
a tornpvnenl tftsfrng CirCuil f ar rC^iaEOr, capacHQr, ^j^itAl Circuit and 
diode lesllng. • TV video svnoTLltai * wide b&ndwidth & high Hnei- 
livtly • irtlernal gfaliculfi • rronl panel trac# rolator • Zaxis * high 
HngM>vi)y ^-y mode * reguE&ted power supply * bul|E-in CaltbnLlor 
• fock solid triggering 

'USA— Add SlQ-DO per uml k>r postage, nvraf^ ordflfimdd 1i5% 
at total order rw insured surtsce niiil. 



RAMSEY D-1100 
VOMMULTIT^TER 

Com pad and r«lcBtM«. designed ic 
service a. wide vtnety ol tqiJipfTienl 
Features inclucte * mirror bbck 
scalt • dCKUPIe^iflwelMl pricision 
moving Coil * double Overload pfO' 
lection a an id«aL low coil unit for 
me beginner or At a ap^a/e back-up 



high quality hoott on 




«1995 



leil IvBdi and 
baltvfy Included 





45 MHz OUAL SWEEP OSCILLOSCOPE 



Tne n«mte^ ^a^ is e dijal Iim:* Nu. ^laycad swQ^p gnu ituil mcludaaa buxM-in 
iignai delay lirw id pormiL ctff&r ficwir^g during sivry iNqi E >ivti limss ol nughi Jtt- 
-quoncy WBvtfTorfna. CMhar featurtn ircliHlfl. v.arhS&le Ingger hDldDM ■ 20calr- 
bratsd (wmJMi lime ran^M from Q 5 ■s.'fliw 10 2 yS/div • fyily actiuHQblc aweact 
Mme • Xittwtflp mftgniltcjiliDn ■ IrvelTiggof iDurcM. GHiCHJ. UNE EXTomB 
and II^TeinJi' [V mado) * If nnE panel x-y opefalion. ^ axia 'infiijE * Kumdilfef- 
^nce Of CH1. ar-d CH2 wfivoEi^rrni QrofilayAO «a Sing]* UaCi • twHp gaEa ar^d 
3iiVie«t] QiiEpLft * aulD IcKua * iingltt aWHp 

'Same as unit to left. 



$79995 

high quilhy hook on 
ptotMi included 



NEW RAMSEY 1200 
VONI MULTITESTER 

CrtQC^t IrdnliiEDra, diodfiaand 
LEDs wtih thia profeuional quality 
meter Oitttr r&alunBainclud*' 
dfrCibfi] s«bl« * 2QK volt melercng 
system • 3V m,l;rored sealfl * 
polarity swtlch • ^ m»aL*Lufine] 
ranges • safety probes • high 
impact p'as^ic case 



'24 



Q5 ^H^ i*«(j< *"^ 

bttltryir ^ 




RAMSEY 0-3100 
DIGITAL MULTIMETER 

R^biaole. Bccun]l« digital nnti- 
surefnems at an amsEingay low 

COSI ■ in-ime cotor coded push 
buiTons. speeds range &alActEC3n 
• abs plaslic Eiilslard • recmaed 
nnpui jacks * Qyerload pfotaclion 
on B II ranges • 3'* d i^i t LCD d it- 
play wilh Aulo 2«ro, auto polarity 
i. low BAY indicatur 

leal leads and 
billvry irtd tided 



$4995 




CT-7a 7 DIGIT 525 MHz 
COUNTER 

Lab q-in.\\ly al a tireakEhrough price. Foaturea 

* 3 irequQ'ncy ranges each wiih pre amp • dual 
ai>leciabl6 cjato tpmes • gate activity indicalor 

* 50mV fS t^MHziypecal sensilivity ■ wid« 
irisquBficy range • i ppm accuracy 

wkfld Includat 
AC adapter 

CT'TOKil tM.BS 

SP'i n^cad pack .. 4,95 



$t1995 




CT-OO 9 DIGIT 600 MHz 
COUNTER 

The most versahle for less than $:iOO f ealuras 3 
selacLable gate lim^s • ^ digiis< ' gaEe Indicator 

• disflloy hold * I5mV@ 150 MHz lypical sen- 
silivity • \Q MHi limabasd lor WWV calibration 

• 1 ppm accuracy 

S4 ^ OldS w'f'd includci 
■ ■W^ AC adapter 

CT'SOkil E129.9S 

OV-ld.t PPM oven timebose ..S9.es 

ep~4nicidpacx &.3S 




CT-125 9 0IGITt.2GHz 
COUNTER 

A U digit counter ihDl will outperlormi unils cost- 
ing hundriKls mora, « gala inalcaiof ■ ZnimV© 
150 MHs typical sensiliviiy • 9di>gil display 
* t ppm accuracy ■ rilspFay hold ■ dual inputs 
with pTcamps 

wired Includtt 
AC adaptar 
BP-4 nicadpack S.aS 



$169^5 




CT-SO 8 DIGIT 600 MHz 
COUNTER 

A versa til-a lab bench counter with opiionaL 
/acaiva trequancy adapter, which turns the CT- 

50 into a digital resdoul for most any receiver 
* £5 mV>@ 150 UHe typical acinaiiivtty • a digit 
display • 1 ppm accuracy 



$169^5 



wired 



CT-Mkit S-(39,te 

RA-1 receiver sdnpler kit., .-r.- ....14.K 





^Q • m 



l&b 




DM-70a DIGITAL MULTIMETER 

ProSes'sional quality ai a hDbbyjst price Fta- 
tures mc^uOB ^^difterem ranges And 5 func- 
tions • 3'^ digit, Vi mcti LED display * aulo- 
maiic decimai placement ■ automatic po-larity 

wlrHl Jodude* 

AC adapter 

DM'700 kit tM.95 

MP-1 pfObS sai - <.95 



$ii995 



PS-2 AUDIO MULTIPUER 

Tlie PS-E IS handy lor tiigh resolution audio 
resolution measurements. mtilEiplscs UP m fre- 
quency * greai tof PL tone measurements 
• multtpliBsby 10 or too • 0.Q1 Hz resolution A 
buill-in signal preamp/condltionar 



$4995 



PS-2 kH *39.« 



PR-2 COUNTER PREAMP 

The PR-S is ideal lor measuring weak signals 
Irom 10 to 1 .ODC MHe * llai ^5 db gam • HNC 
Connaclors • jreat tor shitting RF a idoal 
receiver/TV praamp 

wlrad includes 
AC*dapltr 
PR-a tH . . , I34.95 



$4495 



PS-IB 600 MHz PRESCALER 

Extarrfs the range of your preseni counler to 
600 MHz * 2 stage praamp ■ divide by 10 cif' 
CUitry • Mrnsilivily: 25mV @ 150 MHj * BHC 
connectors • drives any colunter 

wtmdfncjudft 
AC adapter 
PS-IBkH U9.9S 



«5995 



ACCESSORIES FDR RAMSEY COUNTERS 

Telescopic whip antenna— BNC ptug .. $ 8.95 
High Impedance probe, I Igti I loading . . . 1S,95 
Low pa^s probe^ audio use ...«.,..>,. 16.95 

Direct probe, general purpose use 13.9S 

Till ball, for CT-70, 90, 125 3.95 



VISA <fflM 

PHONE ORDERS CALL 

716-586-3950 

TELEX 4GG735 RAMSEY CI 



T EDMS: • satislacliDTi gusranieed • iiaminE lor ]0' ilavs. i( not pleased. leliim in 
origlTial lorm lor refund • add 6^: iQf shipping and insurance to a maximum nf 
HOOD • oveiseas add \b\ lor surlice mail • COD add i2.W ICDE m USA onlyl 
• orders under S15.tlO add S1.S0 • NY lesidenls add T i sales lai • 90 day parts 
warranty DFi Jll kits • 1 year parts S labgi war ram v en all wired units 

= = = ===== I RAMSEY ElECTBDNICS. INC. 

H JlJVl HK Y 2575 Baird Rd. 

" Peiifield.N.Y. 14626 
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THE MOST POPULAR KITS IN EUROPE & ASIA ARE COMING NOW! 50 HOT ITEMS 
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER 



•nt^T aumtioniLEcrnoiH^CHQuLEirTC 




e mirlv-fK LEDI. 



ii iAe<u«n 1411^4 *fr*n t^wd 4t>4 
Mnicn lit rnrtuT i^ b« g«ii«4i'gMk 



C UMVtHAL DIOITAL FniOUiPKV 



* 
* 



Bir*HMin*i potHF tupfilv 111 Dulpul' kall>i« HlfifiliWl i'wm 1BVDC 
< riiw Hclvm luili H KOiTiA Ji>d 3A An flibnritHi BrahrclHlin lyilini ■ 
Hd crd i llii)vi[ti LED vm^'IS tr\\- ukmv uti^n DiTlput 'Hrii a«Bf ktMted < 
llT> ^niiil'ii '■am rtnfwii^int ■ Pt'Ot' quiliiy mH'UiH r*gu<aHH IC Tha i 
oii'af' wHrEli, iKih«t« «4i'n>"fl'B>ni«i'i Itifd 

RprtI, D E HW<^ 3" 



■upfi^ II iwli ditv'vd 



D dH^fllHl )(t In* IhjE 

i0»r [W^H (il [It^^bwd' 






TAr i4l»A III CTflONlC f CHO AND HIVlllltPtATION MVLI r^ I EH 





EM-1D0 II tr Kturilv, ««¥ Q^Mrnid difijii t'tquin*^ toani 

Fnh- piicn or «ti>ar><«El, high ikNiiciI LSI 'IIcitiIkI t^i\ 
tf» .iif-t, \t\\ff, <>ru-t -ci-fuHufTii M r*i«IM, JtU-IDO (k« givf r 



.1 I J. I (.»*»•"■»»• *r.rr» Hn|h 4^,1 
fr*1»i# Fcm«,ft, FEATSjRSS 

m i«^«r|i( ip^iQvt rV-liti'BA «r4 I Tv«> ba'ili»n fl1*«i hni H in 
rt E6nir0l Vili^>[h' ipcIvMt i«Hi'b^«l Cn t^nlrol.Otlf^ t«^1r»< fnd 4*^1*1 Mmrel 
hi^A qI inli«ld Mvnd firpci c«^ b« iDHiinid bv ikilPuil vM ar lh>n s^nirtl ll Ivm LED dn 



V i-n« murM ri«iii re hm ■ 3 w 



ir<M1 d^n tJ»i* b« ^ 



I Anl<>tM. Tba >Mr -It 



«m« FiiVt tWH^ - lSqUHp'4QinU«n 



TA Z54W H Kitt QUAL I T V WUL T I PVH N«fc ^ Ht AW Lr»)C n 



IIU-U 4K HI-PflEOVW O. P. U 




' DIgltBl PaA*> m*t*r 



'-; Jiflit, <Kh Ml>i ■ l*r|« iiKI LC D indiul -O^ »r Q.S 






]» Frtun SHj ig '^Qf'Mi. w *vi<i 



EQUAi.lz£A fONE tanui 
iMi^W* 



iV*i*«i *t«4 N* * 



ETEHIiOWlAJLATOPl 



P»T-l''hiM^t PC 5-eV TWfcBA. 

S'lti 4 Kir- IWI . 1 lf*" IDI' . H 5J4~ |M| 

ViT^dtlil <l|ni1l7T> «^ WI'l|t*T 4l^ptft ln*l*ll 

■USV. SrnOIX nc. «*<ich fp MiliWf (w iH 



TcitfMricu'* CompinHCfd Ftvgjlilof iy| lOOpiimi' 'C i^ 



IHQP Anv^&lnj Hti^ intri U3M 




^^^^^^^^^^^^^^^^^^**l^^^^^ 
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rr-VTti'STfPsunxiwTAijiMOLEvCLD'iii'iJkV kit 






Thi* n 

or eal«' LED'* lt<M^. rt'l^M VXJ rtidt IM* WCh t}i4Mi*l ll 

TX* dii«:(«T rv^ift* ri Inim STdl l« (UB K-i t* KWd '^ «ihT 
ttt^ji-fa, rrcn., I W431-I tfl ?DMI PiWF' hi|»ly rpoiH^ tTVAC 
»- I>C b. 11 It VHE rw Ein H wwTli K<t toowi i«i1>i viilid 
cVEi»!t bbinj «n LCO'i HwrrDflf 
1.4^ KTiirFK irinlKJ iKOiliMranal Inn t 
kii tMH 



yiOHun>Dwi iSTtnED TV *'VPi FD^jyi Th'i m 

pOllMd LSI ill pTHtuCn ■ UpiilD' HlllOt IEirt41 

k tRAhAfifiTOn tnr ii^iuliBDi un mki hiip t( 

Mlin J, Hi Fi STEHEO Iv^IiI O^t (JIH*liijlM .1 
AMA^Ori ST^H^O, tlAd^ddsllT. -1 <l III* ft^n 



Svvf 19 "^.f iie4 VfM IL H C I 5«ifl lK HC I 

&T,1^1.^«. (fcllth I 1V 

l^ihlE 5«t|irqT> 
FS«rtr CfrHKH^'^iO 



j""i^%7 



no' -I I ipvc-ji ilniin 4]< uina Dii r 

r vncr IM L3 I i* I«»1IH u M P<1 «l LOW NQI^E FfT 

>Hi«jbi<i w *in «ihN 'ttrtna, wurtn m miwrrtin* 'i ia 

■4i«i|VM*i| ler *v*rv K»n<^, w1"\u 1 iMiM UifllrlbiHi 



ll«t'a, TV , VCR 



PVf C4Af SUPPL Y METAL CABINETS AND 
POWER TRANSFORMERS FOR OUR KITS! 
PLEASE REFER TO OUR CATALOG. 



TT-iM CCH.OA uaHrcoHTiioiL,En 




w^Bwi c«i«rlivl '1*11 bi^M, '*" ^ntUil «ff»ffl ■< *hleh *i man 
■wMM m pl«M4 l|lL*«l tw*pm^. ^ttt. Hktib^m |HMMfiEn 
■nd alls it ^W'lli'tt tV «44nitMnMir. T«^ atiiput W i y * t d 
XOCin (tOOW/Ch ] Kh«A in«4n( E^n >l »n {fMiEHH Jip »,«<»• 



l« (h wi 3 ki«i.tt» «< It'll, H '41 I*pP11* Mr 

E1»rf«rtv IircuiE luldmvtlciIlT C*^^*ll 
r^ril ir> HCM'^vl Ch ind OFF. ilrt il ^ 
Sti«<d on* IF< 1>>«ir '^M mnlr^lir iDAv i 



tU.(» AlHinCi'vdwiiriEailta 17&W 



** * *' % ^^>**'* *> -% ^ -^^- * - » *>V>* % *V 4 h%.*^ %> ' 



TA'SSa hioh QuAti'nr 
icw« HnSTsneo 

UWUFIEA 




<t iDurlingiBn innvmi. la il Kat gMd 
F| ntv Ea kHitVI 1^ no tlipmaia ii 



r«mirOuleii1 XW*3(m>iB«tuiih 

Tslil HirTHfl'G diitO'l'fiA 1*1* ingifi I'b o^iHHfl I<DHj 

a iDicMr 

Inpui] Stmilinttr 3niV it 4?^ HIAA Br H>e. E^wiliitd 

130niV il 47KTAFE, TUr*EH 
t^NHjUDiSQdS 



nnn*rV9IU«t' DCXJiflV 

AV 73^'3W [ 3 JA 



TArwa Km * ton pvhe dc ctedeo rowE pt W4.9 ri eh 




TA»»LCnf TPHDClTfRIOPRE'AiMr i!IT 



--^^ 






n bTA^ nrHT DC -c^n^^ ihi r f v<i J 'itqidtcv ii 
I'tHfi aiOQiCM/ *Chdt AHitod l**i^tH "hi isAt All 
vwdnHi cancel |(e rou ri i«r t^i- (»im <i'*4iHiin w> 

SpMlf^^llVlI 

■ TMIHTIMil*Hi''Wi C«\ 

* Frc^uaxcT rtlcAf^ C9C 14 tOOFlHi - Vll 

- FirAA Aiviil'fr'i lUTM 

" HH th IV 'taM«' ii'iifl TOoB 

" Siint-v.iy ph4r^7mV4TK:A Ai»H ICOrnV lUK-a 

" Owilhl Lrv^i 1 3V 



Tsr^tl 



If »5V 



TERMS: 

Mln crdar $1 0.00 

Charge cvd order S20.00 

NO C. 0, D I' Cashper's check, phqne orders accept. 

Calif. Res fiM S,S% Sales Tax. 

Prices are subject to change wrthout notica 



All merchandiis are siiajtect to pricr saie. 
Slipping & Handbnfi: Jratde L A. 5% of total 
crder. {Min 1 .50) . Oireslde LA. 1 0% c?f tcitnl 
fftter, JMin Z50) . Outside U.SA 20% of ttrt^ 
order, [Min 5,00) , 



^Mast«fCard 



V/SA' 



MARK V ELECTRONICS INC. 

248E. Main Street, 

Suite 100. 

Alhambra, CA91801 

For information (318) 282-1130 

For orders, (818)282-1196 
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UlUKIHIUSIKa 



32y44 EDGE CON HECTOR 
PC sly"e JJ.OO pach 

lOlDrllB.Oa 

ilm EDGE CONNECTOH 

2SJ5« EDGE CONNECTOR 
PC slyle t2.50iich 

3((TS EDGE COMNECTOB 
PC slyle iS.OOeach 

13fSeEDG£C0MNECTOH 
PC Slyle S4.50 each 



TRANSISTORS 



2NTQ6 


4 lor $1.00 


2N2222A 


3 lor J1. 00 


PN2222A 


4 lor SI .00 


2N2904 


3lorS1.00 


2N29I14 


3 lor SI .00 


2N290& 


i loi SI .00 


MJ24S5 


ti.sn 


2N3055 


S1.00 


PMD 10K40 


$1.00 


TIP 121 


75t 


TIP 125 


75t 



TRANSFORMERS 



I^DVDll 

primaries 

S.Svart»@75Gn 

12v.c.tr^2Q[>ma. 
1fl volts @ 650 ma. 
ia woUs @ 1 amp 
24 v.c.t. ^ ^DO ma, 
24 v.c.t, ® JM ma. 
28v.Crl. ® 1^4mpB 
30 V.C.I. @ 2 amps 



JS 



sa.oo 

S1.25 

S2,00 

sa.so 

S4 50 

s:.50 

$3.00 
S20,00 
3S.00 



WALL 
TRANSFORMERS 



all plug dtrettly 
mtcn?Ovac 

OLJ[lfr[ 



4V0Ca?0nn, 

SVAC@5O0«na. 
SVDC875[liii«. 
9VDC® SOOma. 
12.&VAC@265mB 
24 VAC S 2S0 ina 




12.00 
S3. 50 
S6 SO 
S5.DD 
S3 .00 
S3.00 

MULTI-VOLTAGE @ 500 ma. 

3.4V.,6,7iyi.9or1!VDC S?.SO 




MINI-BOX 



Heavy-duty Dla£k 
phenolk; prt^»ct box with cover ^nc 

S1. 00 EACH 



DB- 15 SOCKET 

DB- IS HOOD 
□8-?5 PLUG 
Dfi-23 SOCKET 
DB-25HOOD 



PARALLEL 

PRINTER 

CONNECTORS 




Soioer style 36 
pinu5«£] onpar- 
atieldaTaca&les 



MALE CONNECTOR 

$5.50 each 

FEMALE CON MECTOR 

S5.5Q each 

I.D,a CONNECTORS 

Will pr^55 111 pn 
slandarOfibbDncable 
0625 PLUG SO. 25 

DB-25SCK;kel $fi.7S 

36 PIN MALE SS.50 

36 PIN FEMALE S5.50 



TWIST-LOCK 
CONNECTOR 



Same as Swilchcrati #12Ct.5M 
5 conductor in-line plug ajidchessis 
mouni fack. IWiat-tock slyle 
SZ.SO/SET 



Enhance Iha versaniilyol your 
v^JeoaquiDmenc Convene cabio 
TVsifltionslcchBn^ei2of 3 u^e 
wnh slandard TVanlenna ro give 
your rvjemota tuning capao-hiy 
Convenaf operalai pn T15VAC 
36 cnanneF selatiof vim l.ne lunjrtri 
on 25 II cora Hot a tface-der. 



3 for SI .00 



TWO WIRE 

6 1B;2SPT-Hlai 
6 ie/2SPT-2riat 
6'16/2SJTmjno S1.2S«acJi 

THREE WIRE 

e 10(3 list Sl.SOaach 

8 Ta/3rwjnd Sf.OOtacn 
8' 16/3 round t4.0D.aoh 

COMPUTER jHS 

GRADE rl 

CAPACITORS I I 

2,000 rafd. 200 VDC ''—^ 

114 DIA k5' high $2.D[ 
3,600 m(d. 40 VDC 

Ui OIA !(3*i HIGH S1.0I 

M00mtd.60VDC 

Hi DIA i41i HIGH t2.SI 

9,700 rafd, 50 VDC 

l^^-DJA x4Vj"HIGH S3.0( 

31,000 mfd. 15 VDC 

m-OIA n4 HIGH J2.5( 

72,000 mItt. 15 VDC 

2" DIA >L4^t'HIGH $3. 5 c 

185,000 mfd. 6 VDC 

ZVi- OIA X4t3-HIGH tl.50 



Tl SWITCHING POWER SUPPLY 

Co^ipac t . w(;ll- TEggrated swhtching [>Qwersiip{Hy 
(Jes-igned lotHwer Texas Inatrumcnls compulef 
equipm«ni 

JNPUT 14-2&vac@i1amp 

OUTPUT ■ 12vdc@350ma. 

— 5wlc@jhOflma. 
St2E ii^ RJ', %Va hig^ *5-0O( 




13.8 VDC REGUUMED POWER SUPPLY 



Tiie5& are safid ^tale. luli^ reguiaiea f 3.8 vdc 
power supplies Solti feaiuTe 100^> sotid stali« 
conss^uctiort, fuse protection. andL.E D p<iweir 
>rvc3icaEar U.L listed 



Sl&.ODBach 
S25.0(]*iicli 




2 anipeonxtant. 4 amp surge 
3ampcon>lant, 5 amp sur>ye 



D.C. CONVERTER 

iJJU Jll 




Destornad to provipe a steady - 5 
wdc@Z^Onna fromabajtery 
Supply o4 3 5 to&.25v03l$ 
. 27,- X 17.. 3c TV- 
SI. SO each 



7 CONDUCTOR 
RIBBON CABLE 




Spectra-5l;ap r«(f rrkgrhflr slr^p. 
?Qga stranded wire 

SSrO.O pvr 100 roll 



RELAl^ 

5 AMP SOLID STATE 



Heinemann EiectrK 
#1CH-5AH0SAMP 
CONTROL: 3-32 vdc 
LOAD- 1^0 vac 5emp ' 

SIZE ?■ Xl'x^-h 

A&.DDfrBch 10rorS45.D0 

ULTRA-MINIATURE 
5 VDC RELAY ^,^_-. 

Fu|itsu # ^^^ S 

FBREIINEDOOSMJO Hv^^^ 
High sensitivity f^i^'^ll 

COIL- tZOotims 
CONTACTS, lamp 
Mounii in 14 pirt DIP sochel 
$1.25 eech 
lOlorSIQ.OO 

MINIATURE 
6 VDC RELAY 

Aromat *RSD-6V -=siE=7^, 
Super Small rSfiS^ 

S.PD T relay mL _M 

GOiocolbaii tTTT 

oon[acE$ rated 

1 amp i^ 30 vdc, HigWy sensHive. 

TTL direct drive possible i20otim 

CDll. 

Opefalefn3m4 3-'6v<te 
COIL l?Oohms 

>V„x'Vj/!(7i*- 
il.SQfiBcn 10tort13.30 



13 VDC RELAY 

CONTACTS: S PN.C 

lDamp@l2Dvac 

Energiiecwllo 

open Kjnlaci 

COIL 13 vdc eSO Ohms 

SPECfALPHtCEtlOOMCh 

4PDT RELAY 

14piEiiKHslyla. 
3. ewnp contacts.. 
USED but f Uly 
tested *i,70«aeh 
Specify toti voUaoe desired 
Eiirift-24 vdcort20vac 
LARGE (HJANTITIE3 AVAILABLE 

SOCKETS FOn KH BELAY 
75c*ach 



SNAP ACTION 
SWITCH 



•SPECIAL PfirCE' 
DUALL.E.O. DISPLAYS 

'^mit' tiiiiiTr. 

560 higti, 7 segmeni L E wad- 
ftJC5. Mounl in24 prn DIP 
sockets , 

MAN -6640 oraruje, c c 7Sf aach 

FND-514Sred.,cc 7Staach 



7S«, 




DL-527«tf.c a 

3Va' S PEAKER 

a ohm 
iffipedance. 
FgL rar>ge 
speaker, 
fioz magnet 
4 ' {Uagofial 
_^ . mounting center^. 

$Z.50«ch lOfw 120.00 

SPRING LEVER 
TERMINALS 

TwOCOlOf 

code{i 
Iflrmlnais on a 

Sturdy 2*4 x 

3U^ bakeiite 

piQie. 

Great Jor speaker enclosures or 

power Supplies 

$1.00 • a ch lOforlS.ttO 




CASSETTE 
MECHANISM 




Mew. stereo cassette mechanism 
rrciudes fecjord/playb^aOr &na 
erase heads, 2-1 2vjx; motors. 
dJi tfe twf ts , puJIeys . 3-1 2VDC 
soJ&norda, pinch wneeis and otirer 
mechanical parts These parts, 
usfldonoihwdurreni mode* 
decks, vwjyid cost several umes 
our se^lmg price ■rpurx:tiased 
separately, Suild your own audio 
or datarecofrf^roruselprspaire 
parts SM'XSTA'XSVi" 

$750EACH aFOfl$1^.50 




CtWTV fltect. #E-21, NO. or M.C 
0.1 Aconiacta. SuptatMe for aiBrms 
arvj other low energy circuits. 
iVt^Mver 

45tEACH 1CIF0n$4.2d 



mi ELccntonKS corp. 



LOS ANGELES. CA STORE 
906 S, Veimont Ave 
213 380,8000 

VAN NUVS, CA STORE 
6228 Sepulveda BEvd 
BIB 597-1806 



MINIATURE TOGGLE SWITCHES 

ALL ARE RATED S AMPS @ 125 VAC 



S.RD.T 
(on-on) 

PC. style 
non-lh,eade<9 
bustling. 
7St *aol, 
1DIOFS7.D0 

S.RD.T. _ 

(on-off-on) 8 

PC style n 

non-itijeaded f-ILk 

Bustling ■ I F~^ I 

7St aaon V& 

10taiS7.00 (US 



S.RD.T 
(on-on) 

Solder lug 
terming 15, 
Sl.OOeauh 
10tnrS9,00 . 
100forSI]O,00 

S,RD.T 
(on-on) 

PC lugs 

threaded 

bustling 

Sl.OOeaoli 

lOforSS.OO 

100 tor too ,00 




STANDARD JUMBO 
DIFFUDED T V/i 

RED to lor $1.50 

100tar$1S.OO 

GREEN 10 lor 1 2, 00 

100 tor tl 7 00 

YELLOW 10 toi $2,00 

tOOIprSIXOO 

^ FLASHER LEO 



f 



5 VOltOperaEibri 
red. jumbo T li< 
si7e $1.00 Bach 

Bi-POLAR 

lumboT 11^ sne 
5 For)1.70 




LED HOLDERS 

Two piece hiplder 
lorjumboLED 
10for6S« 100 



CLEAR CLIPLITE 
LED HOLDER 

JS^aXeLEDalgncy /^?^'™A 



Fndicator Clear 
4 for S1. 00 



MAIL ORDERS TO: 

RO. BOX 2040E 

Los Angeles, CA 90006 

TWX ■ S101010163 ALL ELECTRONIC 
EASVLINK MBX , 62BB7748 



TOLLFBEEORDERSONLV QUANTITIES LIMITED 

I 1.80D-826-5432 MINIMUM OHDEBSIO.OO 

(ORDERONLV) USArS3, 00 SHIPPING 
(INCALtFORNIA:1,S00-25B-6e6S) FOREICN ORDERS: 
ALASKA, H AWAI I, INCLUOIMGSUFFICIENT 

OR INf OHMATION SHIPPING 

(Z13J380BQOO NOC.O.D.l CALlfi RES. ADDSVi'i 



D.RS.T LIGHTED 
ROCKER SWITCH 

115 vac lighted rockEr, 
snap mounts in 
tl' X rA'hole, 
Orange lens. iSamp 
contaca 

MINI-PUSH BUTTON 

S.PS.T morrtefltary 
narmaJly open 
li - Pushing 
Red button 
35««ach 
10 Tor (3-00 

KEY ASSEMBLY 



com Bins 5 singie-pore normally 
Ope^ switchf:^. Moasui'es ^i 
long 

^ ^^. ^ ^ ^^^ 

$1.25 each 

contains € sitigie-poie normally 
open swmcties ^^easures 4 W 

long 

METAL OXIDE, 
VARISTOR 

Popular GE * 130LA10A 
vanstor H diameler 
$1.25 each 
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flMBt9S6 CATALOG ^ 



CIRCLE READER SERVICE NO. FOR FREE COPY 

THIS MONTH'S SPECIALS 



4116 1GK .99 

4164 64K 1S0ns 1.49 

41 64 e4K aoorts 1 .25 

41256 256K 1S0ns 5.99 ALL 

NEW 



2732A4KX8 300ns 32K 3.89^ CURREm 
2764 8K.8 300ns 64K 3.89 PRODUCTS 





27128l6Kx8 3(H)ns t28K 6.99 



272S6 32K X a 250ns 2B6K 11.99 tNffrroS^NTS 



.^- 



STATIC RAMS 



MOTOHOLA 



5516'25L 2K>[S250ns16K3.29 
6110-25L . 2Kx 8 250ns 16K 3.29 

FULL UNE OF MICROPHOCESSQHS AVAILABLE 

^ • Hoots • BfeadbMrd h Accessories 

« Capacitors ■ Chemicals * ConnK^o^s 
« Cryst9ts * Plu^s & JqcVi ■ Farts 

* Enclosures • Fillers • Fuses" He^t 
Shrink Tuning • HesI Sinks • Kils 

* KnolK ■ PflriphErals« ProtMs * OpIO 

* PCB Prodimt • Powritiomeiers .. 



3^^' 




USA 

P.O. BOX 9100 

WESTBOROUQH, MASS 

1-800-343^74 



Active 



CANADA 

5651 FERRIER ST. 

MONTREAL, QUEBEC 

1-800-361-5884 



SELF SERVE STORES LOCATED NEAR YOU. JUST CALL.. 



WESTBOROUGH, MASS 

366-9684 

BELLEVUE, WASH. 

881-8191 

MONTREAL, QUEBEC 

^ 731-7441/256 7538 



OTTAWA. ONT, 
728-7900 

TORONTO, ONT. 

977-7692 

DOWNSVIEW. OMT. 
630-0400 



EDMONTON, ALTA. 

438 -SB 38 

CALGARY. ALTA. 

235-5300 

VANCOUVER, B.C. 
438-3321 



DELTA 

IS BACK WITH A 
POWER SUPPLY BONANZA 




COLEC<3 WANLASS POWERTEC 



COLECOSTK.NO.901 16^9.95 2/18.00 
+5VDC.9A, -5VDC.1A, +12VDC.3A REG. 



WANLASSSTK.N0.5S7S $10.95 2/20.00 
+12VDC (Adj.12-15) ,8A REG. 



POWERTEC STK,NO,901 17 11.95 2/22.00 
+12VDC {Adi.10-16.6) REG. 1.6 A 



POWERTEC STK.NO.901 18 11.95 2/22.00 
t24VDC (Adj.16-26} REG, 1A. 



POWERTEC STK.NO.901 19 16.95 2/32.0C 
+12VDC (Adj.10-15.5) REG. 2.8 A 



SEND FOR YOUR COPY OF 
OUR LATEST CATALOG, FULL 
OP ELECTRONIC BARGAINS. 

DELTA ELECTRONICS 

A DIVISION OF LJM TECHNOLOGIES 
P.O.BOX 2. 7 OAKLAND ST. 
AMESBURY , MA. 01913 

'617-3S8-4705 
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CIRCLE 268 ON FREE INFORMATION CARD 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



CO 

9 
O 

(T 

H 
O 

LLI 



< 
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SOLAR CELL SPECIAL: 4 In, Diameter Rated ,45 VDC At 1,2 
Amps Or Better, Brand Mew Units, Cosmetic Seconds. But 
Perfect Electrically. '3.99 6/S20, 



I m A- !■■-• 



THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z-aO BA^ED SINGLE BOARD THAT ONLY NEEDS AN 
ASCfl KEYBOARD. POWER SUPPLY. AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMiNAL USE AS A COMPUTER CONSOLE. OR 
WfTH A MODEM FOR USE WiTH ANY OFTHE PHONE LtNE COMPUTER 
SERViCES. 
i^EATUHES 

• Uses a ZaOA and S$4S CHT 
Controller lor powtflui vJdeo 
Cdpabliiiies. 

• ft S2 3: at -16 BAUD R*tes trom 75 
ic i9.:oo. 

- 24 X fiO standard formaE (60 H;) 

* Opiianal form^ls from 2i Jc &0 
{5^0 Hz) 10 64 i\ne% x 9^6 characl^rs 
(60 Hz). 

* Higher densily foi^mals rtquirfr up lo I 
3 addttiorval 2K a fl 6116 RAMS 

• Ua» U.5. IMS S2S0 BAUD Rat« 
Gen. arid USART combo IC, 

* 3 Terminal Emulation Modes which 
are Dip Switch seltctabte. These 
include Th« LSI-ADM3A. Ihe Heilh 
H-19. and the Beehive. 

• Composite oi Split Video. 

• Any polaritv of video or Sync 

* Inverse Video CBpa&ilily 

- Small Size 6 5 it 9 fnches 

- Upper & lower case wMh descenders. 

* 7 I 4 Character Malrix- 
■ Requtrfrs Par. ASCII keyboard. 



■\ III 



$QQ95 

W ^ #ZRT-BO 
(COMPLETE KIT, 2K VIDEO RAM) 



FOB* IN. 

SOURCE DISK 

(CP'M COMPATIBLE) 

ADO S10 



BLJ»NK PCB WITH J716 
CHAR. ROM. 2732 MON. ROM 



95 



^49 

SOURCE DISKETTE - ADO S10 
SET OF 2 CRYSTALS - ADD ST.SO 



Digital Research Computers 

P.O. BOX 461565 - GARLAND. TEXAS 75046 • (214) 225*2309 



Call or write for a tree catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and othier S-100 products. 



TERMS: AdtJ $3, DO poila^e We piy balance Orders under S15 add 7^C hanidling. No 
CO.D. We accept Visa and Maa^EerCard. Texas ftet, add 6'1''a^i Tax. Foreign orders 
lexcepl Canacia} add 2Q- * P ,£ H, Orders over S50 add 65c Tor insurance- 



C^l 



Call toll free for your copy 
of our current flyer/catalog 



1-800-543-3568 




ConsoSdcitxaJ ©©drooics, Inaxporotod 

705 Watervltet Ave., Dayton, Ohio 45420-2599 
National Wats 1-800-543-3568 
In Dayton (513) 252-5662 
TELEX NO. 288-229 

CIRCLE 81 ON FREE INFORMATION CARD 



Hii 




UPS POWER SUPPLY 

feBflh Up i^owar tor your 1IM» 



UF>4 1^ «0 iffMhI. 
UK-XT 4B W«ni 



tnrM 
-tun 

17! QQ 



A-B PniHTIR fWITCH 

Vi AD Switch BPlfiwt IjH el T44 pi^M^I «tU> 



COLOR VIDEO CARD* 

PUn&nvfi Color PkJE tlTSOQ 

lOU Color Cud HTKI 

HtM VdnQ Cind i*r^i4lL|l ?>9 m 

aiB Of ipniet Pht* MftOa 

Paiitaf MUMiBphy Card MS OS 




ORtVE PABINETS 

H.» 
Snpli JU" TnmtL'M ti'piytfv lup 1 liTi H.OO 

PEHSrST CARDS 

ffttm UCftS Comw - NEW H35 W 

PWyW CE* C*iril» - WWl 3M DO 

P»r*yH Ulnl M0(V CiB 

F"»rij^ ■• I fxT* Sp«ftuni w/MK 1?VB5 

PtftyM IKK fUii*S- Oec C*«l H» Bfi 



SPECIAL BUY 



MODEM SPECIAL 



LNYERSLL STD-BUS BOARDS 

LIST ACP 

tit »H 
300 3*H 

»(l tlt.« 



tSAJlOO ZH CPU 

t&m01 ZH Ur^h CPU 

iSftjiifl pasCPU 

KeU1« iIk: CMOS AAV 

HnUI ieK5t«>cPIAM 

QAAH ZU no (Ch [mami^ 
19BU3T Urmwtsal FfO 

am*^ opto Pva kipv! 

fflin411> SASI [DMA> WtNl \nh 
■SUHO' THe 
reSHIQ 0|»«-l>9 Inj^ 



1391711 Untv .SprtJAtTrtt 



Z1S 

31S »H 

37<] 1 19.95 

1S4 H.« 

1H n« 

JH t49S5- 

»a T9.«3 

Mi »« 

MS »fS 

315 t49!n 

iGianM 13 &£ A.^? ;?a laiVi 

CAPACIYORS 

DIuFtll&CfiVPAl? CA^ACITCfl lOOlto^ 

.1 uF OIK BVPaK. CAPACITOfl 1«it» 

flluFMOWOLITKICCAPAClTOn lMiril» 

1 UF UOHgLfTHK: CAPACirCfl lOOTU Z5 

GORCOM EMI FILYER 

STB CORCOH 5 C«fnJi,it»r Frtlir J* 50 

Urv Csd kf BbCrA — S icot 1 .49 

biw Ccrd 2 Coo(t»:»?r — t iDct 3S 

Low Coed 3 C^ftA^W — A 1&K 9S 



MUFFIN FANS 

dvv 10,E»B In Itavh 

Tonr> 3" TA-»a Fir» N£W| »M 

Twri * «■' »/«mA FjLi Ntvn ijw 

itvdC i^h ri£w ifi95 

Fn^r Oubdi Khlwl ^ *tt 

Pwrtr »rdi Mdtd i *9 



IC SOCKETS 



B Pv, ST (IP J IJ J 

1 4 nr, STdP 15 

IBTSnfiTJLP 17 

tl IVI STILP 20 

n nn smp » 

22 Pn $t(LP ?1 

?4 Pn STflJ .?4 

M Pn 3Ti<LP Sfl 

» Pp STfl.P 44 

4I> Pm &tilP .44 

H Pn AT^LP ^ 91 

WMtWAAP (aOLQjl ■■■I 

A Pi WWW. t .*t 1 

14 Prt WW/x .« 

15 ivi ww/a. lu 

»PinWWT31 H 

22 Pfl WW(iL l.1fl 

^^ F^ wwoi ii « 

zft Pel wwjtn. k 44 

« Prt WWttL T.» 

texToounf zsno hvu nmoH 

lJPiiiH.75 J*P.n*7,» 2«Plnli 
(W* iMcfc AM Tr»M cf S«eldU|[ 



TRAH8ISTO RSmiODES 



7.'i1 DQ 2>4B04 
Vi C4 2IJ39C4 



PM*H >1 » 


71PMA lit M 


ZHZaiBA 4S 


T1P3U ^s m 


£KUlU *i 


TipaiA aisa 


»I»H 4} 


T1P33A ariH 


ZMWT » 


1M4I4B 2sri.Da 


2H»U B* 


lHr»i VI M 


iHHU 4yi » 


1M40C9 iai » 


ZflXH 4^1 Oa 


1H40Ot 1WI w 


SHJTTa 1 u 


uPOoas 1.44 


OPYO ISOLATORS 


MOT? J !» 


4NU » 9fl 


hrCT« 1 29 


4N3S 1 Si 


i.«rr-H .H 


-iiNJ? < M 


lA:AJSi( LH 


4NK H 


4F1J5 BS 


TIL117 7i 


4M2T H 


SPX» » 


4K» H 


'INK HI « 



LED LAMPS 



Miiu Si»H44 


10 W 


Mm Su* drHn 




Miri Stz* Ytir.1t 


.19 ID 


SPECIAL VALUES! 


MCHWTO6EPBCJM 


H4S 


Al 1W30l»-l iOmS 


^Hlt.tA 


Dft-SSP Mai* 


1W17.H 


Ca.»5 Fft^ta 


ia'14 95' 


273ZA-Z 


TOOfiH 


27l(OC-mm.'S 


t0iS4» 


:7tlr450mB 


toraiK 



CALL ACP POR AU YOUR 

VOLUME IC HEQUIHEMEKTt 



EDGE CONNECTORS 

I'H 

S-IM ST H « ) 

S-IQPWW 4.75 

44 Pin ST i.n 



O^SUBMINrATUHE 

|n24 ZS 

OaSSS lF«rTvM U 10 Ji H 

DBHP IIAlivJ 2.44 2 29 

HwdtISS 
OE37S \Fmnalt) 
DE3TP iWiMj 3 2s a. 10 

HKd SI T^ UCg HAV I .t9 

Dqsoa irmiw jais ja&s 

DDSQP [iMiki^ BOD 37<S 

HMd«» UuHtWt « 

{aTHUt STVLfS IN CATALOQ^ 
CEHTHONK» 
mC- ae Pin uiit Hl.b; 

ffiC » Pm Famai* 944 

SeUtr X FhT> MM T.^fi 

SsltfV » Pdi FtntsI* StS 

4CAU TOLL FME FOH IDC'l^ 



IDC CONNECTORS 



HE Ang|9 SQhlH HHd« 



Ribbon HMdHf SOCluM 



iMlr«wr«i> H ■&[}(] r 



fti Angia W/W Kflkdcr 



NUMBER OF CONTACTS 
10 30 M 34 40 50 



n 1.20 l.iA MO 2.40 3.00 



1.9S 3.tCl 4 to 4.50 4.60 7.l£ 



NOTE: 7n irdfr: instil numb«r Ol COniMU in (HHM Of J« Jn ACP pul numhftT. 
OnOIEH OUAMTITY OF »p« (inlXVd] JSKP TAKE AH ADDETTIONAL 10H OFF. 



OKtDATA PRINTERS 



OlwTuq X) Color PiviMr 
PliV}^-^!^! h? OnSiU 20 
iXidiu 1« t1»ep*. QripnetJ 

OtdlaLi 142 (IBCqM, CrBptHC^ 
QKHiwtM 1« ;11KK^. M" F^Mr) 
DUBSU « [1Wei». QrjiphMj 
Obditi S3 (IflOqH. 19' Pipw] 



TrKlor Jar OIW)«li IBZ 

Jrtew lor obdiu oe 

K 34APJ Bwd lar OMdtu tK^lttl 

m Und Sowti lor Ohklita Ulii 



NOD 
99M 
400 




OBCDO 


S19S4 


MiO 


HCQ0L10 


H» 


K30 


WW 


?S0 




«aiH 


TTS 


e829 


Hoa 


11 IS 


«40 


VBOiE 


«W 


OHS 




NCHA tH 

MM s*sa 

KH7-i 1:29 H 

BOH I7» 

Km HtS 

B t^S S Jb 

BEisfl sn 

B>« »«S 

BZOZ £]4S 

B201 3ir« 

B20i 3» 

B21Z 1H 



ZIO-CTC 



Ut4 S 3 TS 



«237-S 19 K 

U43 3 9% 

«2H] 14150 

JUll 4 21 

U&IA 5 K 

flssa 1175 

ajtvi 4 2S 

t35U S.H 

B257 5 75 



BS-fl » fl75 



974! Z7 91 

ir^ M.30 

574? ?4 6Q 

■ raSA 34 91 



IKK U4» I ZH01 t^» [ ZB«» 

ZS53Q 34 K I ZAOQ? 34 95 I ZBe.71 

EHSK CONTROLLERS 

IJPD7US24 95 1747 |2]*i 

27t3 »H 
274S 33 » 

S74T 27 H 

CRT CONTROLLERS 

K75 lia50 I Tui4iitB Si»» 

ISSO Mi/i Also 39.45 

»27 17 94 «M6 U« 

5«7 11 K I «HB lt«5 

HECJZSO &ftlCM 34 45 

UARTS;USARTS 

2}« I B 95 I IMB4a3 » « 7S 



ia!». 3 35 

iftisA t rs 



1T02C1inSl 
ITOS (440(15^ 
Z75»[Bi,r| 
27lt i:4UtiS> 
J7iS fMOnSf 
251(1 (SV) 
TUSi7»B 
TUSJiU 
27U (Ht»A5t 
2732 (75>3n$|i 
ZTUcJOOvS) 



2732A^ C^SOrS] 
17UA [2S0nS|i 
1732A^[K»n^ 

3fH f4.aO*lS} 4 50 

2TS4 r2»n5» «.ao 

X7S4 [K»i9» l,5C 

ruszsH r4fi0(is» 4 as 

MCMUTH jcSCnS] 14.94 

IKMHn* (KOnS] 21 9S 

S7l»-3 43Wii5| fl» 

27tS(i5t3nSg 15 9S 



SK 



SB 95 I 57CS4 

STATIC RAMS 



f 101 (4»tt3) 

21L02 |45CnSi) 

2109^1 >|4»qSJ 

2tUS-2{2Hn5t 

2111 (450n^ 
2ll£4iSOnij 

211'<{*»aS] 
J1Hl,-4f4S(iiif 1 
2114LJf»>iJ 1 
2ii4L-Z[2aeki) 1 
2147 lUoS) 
404+4 HSOnS] 
4iM*343tn(i6l 
4D44'2{»>>$| 
UPOilO C1«kiS) 
S101 SCUDS') 



l.4SM» 
B9VU50 
7f V13» 



l>K411B UM 

TMIlU(l1fl-2 (XXms.) 3.10 

TMU2dlB'1ii;iS(h<] 3 95 
TMM»1S-1 ClflfriS] 1.00 
M»»lieP-<)205n5)4;^ 
MMtl 14P4 1 l5(InS> 3E 
HM4l1«P-2l]20nSh S.f9 
MMftl1*LP-*|lLP| IK> 
Mli**11iBLP3P-PJ 3*5 
MH*S1Hl.P3llPj 3» 

maaenKtiis^ 3295 

MM92C4P-ia LiMl I4.9i 
HM43V4LP-19 tLPh LSK 
74SlA9j3bl&| IK 

9S<l3|fiO^] 3 35 



DYNAMIC HAMS 



4«7{3Senli] i^Si 

l1«4HOn3^ .71 

411BHJ(l5lJn^ l^atrv 

41lBNj;MC!n^ l.14Hr9iS 

4iifl)i-i(»0nS] nviVi 

41fl4M-1» [ISOni I Mwnw 

*Munsaa\xa\\ itav^aa^ 

4l44N.l2l>|92Cin£h e» 

TPJf51ie4<l5Cn5] 4W 



TM544M |20OnS^ tBK 

TM54414 (iMflSf i.7.74 

41S»-150|!lS0nt B» 

41Z562IU |Z»n^ 7 ¥5 

TUS4S0 [KOnS* I «S 

1US4DK CXOdSt 1 U 

UU52W pOOnS} I « 

LJP04II CXOnSf 1 ftS 

MU52lt{2»nSt 1A5 



DISK SPECIAL (IBM PC osddi 



I EACH H^n.^ 

PACKAGE Tyv*e oww 

Of 26 Mv* Mt!? 



WOW! 
Supply Ljmltwj 



SUi'< 0»KnTH 
VEHQAnU 525-01 $$^1D 

vcnunu55fi>oi dsido^ibui 

UAX-ELL UD'I SSAMl 1AJI} 
HA:<ELL U&2 OS!JX) ffUj 
■MXELL nSSS tor AT CH«4 
QV$AH 104/tD S'S^D CAB} 

CVSAM ID4/2CI DaiDO (IBM] 

ACPSSADCW? 

ACP DSIDO ilBUj 



2<9S 
4CK 
X7 95 
34 9S 



VEAfiATUl B" OS/QO 
DVSAJ^ r' SS^DO 
□ T3AN t" PS^PD 



ME4 Hfis 

49 95 4745 



ss.ss 




«j4.a5 



HEAD CLfANINd 
WT-5\s' or 



4O00 S 


fli 


4m 


t 45 


4«4 


PK 


4«1 


u 


4029 




4«» 




4402 


±2 


40K 


H 


4«fl 


39 


4H 


n 


4011 


5^4 


4<W4 


» 


4O07 


a 


4ac 


215 


4470 


36 


4<?0B 


K5 


4094 


■ t1 


4071 


3t 


40M 


M 


4WS 


74 


■van 


» 


4014 


M 


4037 


1*5 


*iTi 


2B 


4011 


74 


4040 


7S 


4473 


» 






4041 


,79 


40 7A 


71 


4011 


iM 




K 


+377 


» 


4014 


71 


404-1 


fi5 


44I7B 




4515 


34 


40U 


« 


4«t( 


29 


40l« 


35 


404a 


«g 


*0K 


2t 


«17 


U 




M 


40» 


.95 


4013 


74 


404« 


« 


4«« 


di 


♦314 


M 


40*1 


» 


*3n 


41 




« 




« 


40»4 


j95 


4021 


M 


4»1 


75 


4«H 


1 K 


4037 


.«V 








1 55 






40VI 


7S 


'»l 


■9 


4di' 


S4 


4045 


3« 


44W 


.91 


*MS 


M 






4503 


49 


tMT 


4S 






CALLPOn 



BCCK 

KCt7 

WC1440t 
MC14404 
MC14410 
MCI 4411 
MC14412 
MC144H 
74HC 



74C00 



74C00I2D 

74C0* H 
74CII4 35 



74574 1K|74C1B1 SI 15|7*C471M» 
7*MS 1» 74CI75 1.1s 7*0374 J» 
74Cfla l.ll i'4C240 in 74CaCi1 54 
74Cn Msl74C244' IIdIt'CSH 4 4.4 

uDre 74C H PIKK — Atw IN CATALOG 



TOLL FREE 

800-854-8230 

Calif. Residents 

714-558-8813 

OUR 
POLICY 

•NO surcharge for VISA or Mastercard. 
•NO sales lax. *AII shipments Insured. 
•Your card is Not charged unlll we ahfp. 
•Sams day FEDEX shipment is available. 
•Volume purchEising agreements a^/ailabie- 
•Governmant agencies, corporate and 

Institutional PO's accepted. 
•Orders sudject to availability. 
•All iiartis have manufacturer warranty. 

Some warranties up to S years. 
•Pricing subject to change w/o notice. 
•Returns or cancellations may be subject 

to rastocking fee. 
•ACP fietail Store pricing may vary. 
•Wa ara not responsible for typos. 



Wt590 

LM7«N 

tMTOJH 

iM7ia 

LM711 

IM715 

ij*7nN 

lj472iH 

\.ura 

LM7M 

1.M741CM 

LM741H 

1.VH1N 

Ui747 

LM74a 

LU1014 

LH1»3 

LMUIifl 

MC13W 

MC134B 

MC13U 

MC13H- 

MCiaT? 

LM1414 

LMIISBK 

Luiew 

Luiaii 

LHUJO 

UMie7i 
LM1t7i 
UWH7T 



3«l 



LMUBft l.N 

LILN2001 1 « 

UI.N20Q3 1 4B 

XRZSKH 3 74 

XF12a07 2&ff 

!<:Ft220B 2«) 
3.75 



3 90 I.H»» 



LM3»9 

U43rS14 
LM»15 
LMM13 
UC40S4 

UC4044 

nc4i3r 

HC41» 
FIC415I 
CA3Q23 
CA3C>H 
CA304« 



CASH 

CA3M1 
CMOU 

CA30M 



394 



CA3QM 

CA3130 ^7i 

CA314(J 1 14 

CA314fl ITS 

CASlM 144 

LU1H» 1 H 

LMiym 14S 

LfcH37l» 1.4S 

Lf 347 2 14 

LF35I «] 

LF»3 H 

LF355 1 Ifl 

LF:35ft 1 14 

LF5S7 134 

TIOTICP 7S 

TiaT2CP 1 35 

Tl.(l74CM 1.40- 

TIMICP SB 



410- 



n.4B>4 

TL49t 

T1407 

IL1C3433 

UCS4»] 

PW;344t 

HC3459 

UC34fl« 

MC3470 



VOLTAQE REOULATORS 



TKAlAHo ^^ 

9. li. ii, 24V .b^ 

7IU4. 1L ilV BS 



13, 15.74V 1 ,C^ 

7SCI5T AHo 
1. 12. 11. 24V 



.79 



7S«fiAl4fl 

13. 15. 24V I 4^9 

rSLM, 12. ISV 75 

UUKBK 1 21 



UMUTK 
UU33BK 
LU350Y 



s.™ 



SPECIAL PURPOSE CNIPS 



BPI1B41 
S47n2 
30l« 
91 1« 



»IT4 


111 25 




4412 


3 7S 




AT4337B 






AV536C)? 


1150 




2IT»aiL 


4 90 




»t»0». 


950 




IJPD72(1» 






»at 


490 




11DK 


13 » 




UC15W5 


in 





B7S 
AY.H4tD T.95 
AY3«(2 7 94 
UMH »i4 

3495 

EVitftar l4.9d 

LM1»0W 1 » 

Spawiti i9.95 TR1M3 SV UART {4 K 

DATA AQUISITLON 



AOCOHO I>4H 



DACCic4 
ADCC409 

APCwie t 

AC75Z3Jri 



DAC1Q» FH 

DAcina B.9S 

L^3S3N \W 



□AC1W 7,94 



EXPANSION MEMORY 

64K UPQRADE \s^ of siSIO.OO 
256K RAMS (S^i o^ a] $45.00 

CABLCS/ACCfSSORieS 

IBM PAHAU£L [SniakM} 

IBM SERIAL [SnMhMh 

KEYBOARO ElOlHStON 

A£2g0 Qemki^ Chamqeh iw^-VM 

FIE23Z GENOen ChbUJCEPI Famala^tnila 

NULL MOOCH AQAPTOn 



'<^"DISK DRIVE 

IBM PC^ 

Cc^4i OSjOD [>ilr Sry 



7402 
7401 
7404 
7404 
7409 
7407 
7409 
7404 
7410 
7411 
741i 

7414 
74ie 
7417 
74M 
7421 
74M 
7433 
7425 
742fl 
74-27 
74a 
7439 
7432 
7437 
7431 
74W 



t E4 


74^23 


I 45 


»4 


T4i2i 


42 


» 


74t» 






74)3« 




19 


¥4132 


44 


19 


74t3S 


-74 






M 


25 


r4]42 


S^ti 


S7 


74M3 


J. 70 


29 


74 644. 


294 


79 


74144 


54 


aj 


^4147 


1.44 


i* 


74144 


1.19 


39 


74190 


lOi 




74151 




460 


74112 


97 


•4 


74S53 


43 


9« 




1 14 


44 


74165 


H 


SS 




SB 


it, 


74147 


u 


■ 94 


74li« 


■ « 


35 




l»fl 


65 


74l«l 


71 


*i 


74191 


«9 


34 


741«I 


« 






.44 








M 


741«1 


£4 


2.70 


74l« 


ts 


140 


74197 


J 75 




74174 


135 


37 


74172 


4.7B 


145 


74173 


«9 


34 




.94 


.44 


741 M 


.» 



741 XB 1 t 
74177 1 
741 7S t- 



74tgw I M 

74L&(I1 22 

74LS02 U 

741.E03 22 

74I.9M 14 

74*305 as 

744.S05 !7 

744.549 2fl 

7«LS1 D 25 

74LS1 r 11 

^■^i^^^ 33 

74LS 1 3 » 

74L514 SB 
74LStS . .11 

74US30 » 

74l,K« B9 

74LS2Z 29 

74LS34 29 

74L5J7 n 

74LS2B 29 

74L&» 25 

74LS» » 

74LS33 13 

74LM7 31 

741,338 39 

'7JLS40 25 

T4L542 44 

74LS47 74 

74L34a 74 

7<LS11 21 

74LS&( 29 

74L5H 29 

74LS73 aa 

74L374 H* 

7ILS74 39 

7114,79 39 

74L£7fl 31 

74LSB] 5« 

74LSH H 

74L.»t 39 

74L%9a 54 

T4LS93 14 

74LS93 i* 

741,SaS 76 

TalSvo mi 

74L%107 H 

74L3igf 39 

74L£1 1 2 ja 



T4LS113 
74L3114 
74L4122 

>4Laii3 

74L$174 
74LS1» 

74LS1» 
74L$132 
74L£1» 

74LS,13I 
74L&13t 
74L3144 
74L414S 
74LSiai 
74LS14S 
74L5144 
74LS155 
74LS14>fi 
74LS1S7 
74LS14I 
741,31'M 
74LS1«1 
74LS1«2 
74ILS1M 
74LS1«4 
744.Sl'D5 
744.51>M 
744.S14t 
74131« 
74LS171] 

744Ji7a 

74LS174 
7415175 
74LS131 
7'LS1DD' 
74LS1!t 
74LSig7 
74LS193 
r4iLSlB4 
74LS1K 
74LS1B* 
T*LSl9t 
74LS3ai 
74L5S45 
74LS242 
74LS343 
74L&244 
74LM41 



74LS247 
74LS249 
74L3249 
7*L9»1 
74U52M 
74LS^7 
74LS2H 
74L3269 
74LS39(1 
74L5341 
74L<i2M 
74LSI73 
74LS374 
74LSZ7S 
74LS2U 
74LS2K 

74La?9J 

74LS2M 



74L£3» 
74LS347 

74LSJ49 
74L$35a 
74LSm 
74L53tl 
74LSX« 
74LSWa 
^4L«t7 
74LS3H 
74LSJ7I 
74LS374 

Ulnars 

74t3377 

74Li!a5 
r4LOM 
T4L»« 
74L5393 
74LS395 
74L£M4 
r4L3U4 
74L99H 



T480D/PR0HS* 




ti 



#!dEti^EElEa#raaHp33i 



Mai 



<)rsUMl 



|fjD 



llQX 



173l2firv ire~^A P27 



I 



LE 



1 2 mH-LION PC. IC CLEARANCE 
- CAO. FOH OUANTITV OlSCaUNTS — 



m 
o 

z 
o 
cc 
I- 
o 



IIJ 

6 

Q 
< 



130 




RED-HOT RAM & EPROM PRICES 



NEWEEPROM 



Z1C14 ixomaiossiiui .99 

CMOS UStS LESS rwiED 

Z7C16 osinicMeEPHw 9.05 

41S4N-200 iDRui. 9/9.95 

61I6P-4 ,Kxi«>3<jM 3.49 

Bt16LP-4 r»^, IP5WU 3.69 



KB4LF-15 

MCI4e8l8 

27128-25 

4t25e-150 

68764 

6876G 



tijomiPsRw 7.49 

REUTIIIECltlCXilUu7.95 

r:s(ks>EfnM 5.95 

iiKtisiouM 8.49 

rJStmiJnfEWCM 1ZS5 

135fr,sif^vE"<-^v 14.95 



MICROPROCESSOR COMPONENTS 



MlLMflfltDCESSGIl CHIPS 



ZK].ZfiU.2aJ]B.Z3D(raSEHO- 

H CPU -.'■- -^ ■.-:.: .--.v- 

t tli# A«KCiv#«a IHt Ixt 

41 tWtl ^■ flu ^m CtVI 

41 $«r«iQ,T,[;iwjR^QmiMj 

41 Str^LOlUCkl'DTnil 

41 SfviQ 

41 iK\VKiam*n7iauaK 






&5W.SaDD''63DQCISlHIES- 



3 A**^ Cxwn » 

41 mi 

M-l»iiQ>l>vD)otAri 

cu - («i lie Oft-'ni iwv 

iTIUiSfXRAU 

IJfslSUKUMin^i 



% [3>U:j UgTif u 



cm 



£VT i:m: EviEkrrtf |T4H»i 
if!^ Ftff nt4 DVACmt iMHri 

Afinc Com Elp**t] 

Kf LOW PC tt XT Ea^n b^Vl' 



4 tha>ra4«4SBi>|l&nli|iWll 



nKr 




4 INUh,.(tn0iinpfwba 
• IIKIhtnQI>«u><tlKK» 
« l(i<.(M0M««>L4 



smmmcvm — - 

Fkcn lk» flntf ^hw £fKvn 
TVCrwtSvK Om^wa 

UcmpuHu PIM rem Osnx 

Sq aKitM)i»nM'|l{CinH 
h»TM*nvtp^MU 




TSCnl 143^1111 
TibA i4»»\] IKE 

tOStrl >4UM LP I U 



lD?4^t 
iWJl»4 
IDJ4** 



l|WQ»T 

W(ii<r3 
KHBi tap's! 

hUlltB^4 
•HBfiJiPi? 



irikni 

|4Ui>I1 
l4Kta|u 

MUwCNOS 



H TWfaft llJOmtCWS 

H XhM |fi£hft!lPWCIS 






»44a 

Hfthl 

|1f£i:l 

»^1 



liMviCUK 
HIQ^IPCUDS 



iia«ii> 



uHOI 



EMSniE 
■MS?tH 
EMSHU 

?^ 
Tiei?!ik 
J? IB 

7F^4^ 

773? 

JiT33 

jrM4S 

liTM 

MIX* 

74S:Ba 

r4Kfl^ 

P4&3I7 

NS4JI 

r«47j 

^4SIJ1 

74S4ti 

i'4SitO 
74SSr| 

csin 
^t» 
c?5>n 



««i4 |?»*fCi.,_ 

l{lM4l l7K>n3'Ul09i&J1fi 

i<ai i3Jftii gJBB 

!&|4 iU^i3l?1 

itH liftMioi: i*4s«' 

-fMiS^HWWBS 

VKjA l4Uni 

(l??k] i4»^ 

W44 .4^4qj 

4Kt& |4»Wi 

CHhl KKn^flV 

«nui draft 

fnEm] l3QODU2W(OHSi 

I193bd. \tVMt7w 

IIV4 DWHZ1V 






■4H 



Iffi4>4 

l>D?4t& 
B1At 






HWT&lGUrSKCNl 

nnuac ^totci 

PWUES 

fRQwac >um 

NQWISJUOBI 
iaN»4 mWQC ABJi 
I«t4il NDM IS (k£ip-| 

FAN DC iinsai 
f!!Ouisi}i>sii 



Mist 



li 



U NVM- <Klr-., 



K53i 



UXWfl 

iccsut 

ACCnii 

juxxniT 



EHCIECM 

omen 

Oleics? 

ivcmt 



I MAD (an I 



lOvmriAWt *%' 




A k-Ui<FfhCoA>«H|IE^ HAi 

M l-hCiACOiwtviDl^lpiii 

tl l-i^EVAbxtflHtMCMQI-?! 

It ^-bd^CowVLMClM-U 



tiMtyiitv^aW^b«\ 
i?aiAiDACc«f> lOy^L* 

riVUtlD'ACWYnVoLK 
3W99udLLUItt:t1liaO?) 



^nlir^v 



Hater ni(i [trilF 

hub 11 l«1l IB^ 


?4E>i« 









TtttiC 21 a 







L 1355 SHOREWAY ROAD. BELMONT; CA 94002 

rO/85 PHONE ORDERS WELCOME- (415} 592-8097 - Tefox: 176043 



Z816fl 24 2048x8 16K E^PR0M350n5. .. 12.95 



Oigitalker- 



}T1050->w«.»,^«ta.d». 



DT1 050 Digitalker^ S29.95 ea, 

MM 54 1 04 Processor Chip S12.95ea. 

DT1057-[iiM3ryniMe«aMvTbHintMiiH4H^ flMpMWKk 

Ran No. DT1057 $21.95 ea. 



fNTERSIL 



MHSPI 

nosot 
niKPL 



17l«lO 



C Cifd toie DMMt >f»>iitm Ul 
2 OviAaODCkw 

e Crul 0w«L I>IWf tliWMlii^ U| 

D'-QQrA'DiniCktl.Ct 
LMldKn Wi Hubr 
i:MaGL£Il»i7EW4^T«Hr 



4t« 




30009 I9a3 INTERSIL Daia I 



74HC HIBH SPEED CMOS 



CIRCLE 114 ON FREE INFORMATION CARD 



rMcta 
j«;ri 

J«C?0 

-'4'tll 

f»C5l 



I*Kli 11 

^iHcrB II 

T'HCK 11 

:*CJHi 14 

J*<W II 

'•CitN 11 

riMCMr II 

r«CI:?3 11 

T«HC>!} 14 

7«<E17 II 

t»Kn7 II' 

rwctai II 



r*eist 

l4PtC1U 
J*ClM 
/4HCilf 

74<1H 

;4Hi:iic 

NnCIIP 
/4K1B 

7#cie] 
riMCIU 

;iKi6fr 
/4>Cirj 
74f<iri 

74Mei71 

^4w;i« 
nKm 

/W£1K 

I'flCIW 
T4C1«!t 
JtHStl 

;4W?Jf 

;f4)Cj« 

^*04l 
74HCI4? 



1*094 
T40M 

/CIO 

/en 
/c» 

HSM 
HCf* 

nan 

HOfi 

;«w 



kL\m>fi!.UU 



/4C1SI 
rciM 

i«iy 

/«1»| 
rcis; 
ricm 

r<i64 
riciT]. 

;C174 

r4ci?s 

J4C1W 



J*'Cl^^ 11 

74HQM II 

t«Oi/ II 
^4C?H II 
HUSO, 14 

MHCW ii 

'•cm ■ 

7#£U II 

7«CX7 II 

j*viti n 
?*Q/i a 
T«an H 

74M3U N 

T*CU3 ■ 

/«£Mi a 
'4Hn» H 

T«Cfl8 a 

74>£4«4 U 
J«C4M1 H 
r4<^»i 1| 

^MltiV. 1| 
riHUKO H 

T4HC40IS H 
tUCMttt 14 
MtCttM n 
74ilCl5ti H 

r4HC4ui i> 

?iiC4S<U II 



nOFrCF' I: 

nOTKT I 

rLDr4CfB 14 

nmcp I 

npexp I 

tinidi 14 

LKH1CN I 
LKJOSM 

LHjam I 



L«3liP( I 
lUiriCH I 
LMltW 

im.\wiH I 

LWUM I' 
LUJflBiS 

i.kU»1» 
tUBA I 
IJK1H2 



lM340K^ 
LH3Kf5 



LU317M 
LUlKfl 

LVum 



L.i.miN n II 

LURK I 
LURM I 



ir4iJOi t 

1l4f4CH tt 

FL-HGI? I 

lAUEU I 

M»4«| II 



•CUM 


II 


WUA 


it 


LW1AM 


14 


Lwua 




L»e^ 


1 


tUTOi 


tt 


PltMl«l 


n 


was 


u 


LWtESM 




LlWlii. 


K 


LWIH 


H 


iwa 


u 


LitJJ* 


u 



LMJin Ii 

LU/4N J 

ivuvn I 

LUIISKn I 

UfiiUh II 

LMIIHI II 

LU14VA II 



LWiirm II 

113 lli^ II 

luii^nttit 



tumxw 

UUWTH 



IIUBIHI II 

ui^m II 

<CI1)U0 I 
iCilMTK 

rH.1M 



iMiKMtt I 
LUrMah II 
fVU t 
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J ame^ Mail-Order Electronics • Worldwide • Since 1974 J ameco 



Commodore" Accessories 



HS232 Adapter 
forVIC-20and 
Commodore 64 



TTw J E23^M allows o^Fwctior tA standard Hrial RSZ^ 

printefT, rnod-vms^ etc. tn your VlC-20 and C'&4. A4-pDtt 
iwrtch allow} Ihe invdniiDn dl Ihe 4 conlfol MnAC. Com' 

picte' jnstQilPtHan and opwalion hnatn/cttons hncluidtd. 
• Plugs iniQ User Pdrl ■ Provides Standard RS232 signal 
leveE& * UsiQs 6 signals Hransmii, Receive. Clear to Send, 
l^eouesi to Send, Data Terminal Heady, Data Set Ready}, 

JE232CM $39.95 




VOICE SYNTHESIZER 
FOR COMMODORE V1C-20 AND C-64 

Plug-In — Talking In Mlnuteil 
JES20CM S99.95 



TRS-80 Accessories 



Ajt^ft MPI 5Vt" DiSK DRIVE 

4hCA^^^V sidod - Single/aoublc deniily ' FuM- 
^^^^^^F rmtflhi dr-[v» ' 4B Tpi ■ Docutnoniaiicn 
^^^^■F irvcfudfld ■ irtHflhI S 7 lbs 

MPiStS S89.95 

EXPAND TRS-80 MEIMORY 

TRS-80 MODEL I, III 

E*»MM*ri«eW10llWrtH*gMWMiJMiyPCrtl&'<l!6l IfiKOir-am^c 
Rj(Mi.jnadeCLiiTv4Mi»yi tofCOrrrtrfWI U44MI ' t^.tOv'Crtrtdw^f't' 
pviptn tntrri^lA C3f\ bi «]c*jU«d Ki 'SK wfh 3 KrU >«teiat1 Ml Ctn E4 
•^DfrnttKl From IflK Ba^tK \JW 3 Kila- E'cJh Kt\ H>il<ipk,id EcmtpiMi br 

TRS-ieK3 ZDOns (MDdd III) $6.23 

TRS-1 6K4 260ns (Model 11 S5.49 

TRS-80 COLOR AND COLOR II 

E&H U \^^^a■f■ Hj: mmtt c&fT'P'tU ^>iri A titi\ mvi~29 i.fDDnil 1HK 
Dvurhic RAM« Ana fJKu^rvniAlici tat am^tuDn ComtMi ^S-BQ Coicr 
C<nipub«fi wiRi I] E. ET F &na UC Ciituil bCMt^li b 33K Utn COnirtrIa 
TAS'AO Coi&r Ccmpulir li IK* i*K Rtn tKB pr 0£'? ir«qv*»d to unim 

tun WK a*W 5*1 all COmpUrtr* _ _ 

THS-e4K-2. S11.95 

UpdMml TRS-80 MODEL IV, 4P Updatml 

EaiTi -a mUflJI tyi cc-n* MmB«» i*,Th TFL5 -t^iC-J i8 14 * I &4H- 35 ITOOn* 
H^DirftiM*<BA,Vaif TKS-6*K-?F*I ijl m -ilWia-ulMLth*] jnaaMiu- 
mnrtiton tor {^Tyrrtmy" 

TRS^K'^ eipv>4i Hetff nr mm i«it$u or VDdii rv 

TRS'64K-2PAL Erpwidi Mmd n^ Hw^BIkIi l Whlta 

UnnftanofiM FrDfn UK to t2IK $29>9S 

•TRS'80 Model 100 -NEC • Ollwtti 

EjiS'r b -^sLjII module pJiig.i rif^ti: ir,iD iriB BOcKet i:^rfraiir>f mGm[7> if; IK 
incivmtrvlj Cprr £'■'!■ ''vit'i msduln .nrril dDCi/m>nla.1rcn ^ inHLallnEjan 

Mia08K Rits-eo VMM loo E^tHniooh, . . . . , $39,95 va, 
or 3 fer SS9.95 

NECSKR [NEC KnHQlAl Onwltj HIS} $39.95 frB. 

Of 3 for 539.35 

NEWt NEWI lANDY 200 H£WI tuewi 

MEW! Etf^ a iniuu <n«3\M pugi ttv^ <fwi irv KcMI «icrMsng ntmert 

hl^OOR C^ndy 200 Expana[an| 514B.B5 aa. 

or 2 tor S274,95 



PROMETHEUS MODEMS 



[ntelligent 300/1200 
Baud Modem with Real 
Time Clock/Calendar 

Tha ProModain^ is a BdM 2T2A 43Q{}/120{)) intelligeni 
slartd-alono modtm ■ Hayes command aet compa(it3le 
pfus an additional extendad command set ■ Shown witti 
alpfia numeric aispiav oplion 

PM1 200 HS-232 $tand-Ah?ne UnJt. ..... $299.95 

OPTIONS FOfl Pf<Mo(Aem 1200 

PM-COM iT^oCtfv CwnntunciBDn Sstimm $79.95 

PiviH ■f«e4iy D^rHitg GyMvn 

PM-OP iQpbcFi-t fte Mm m £79.95 

PMO-64K ^OfAvtf fT«M»r hUfnofv - Um , S 8.49 

PH-ALP iWchenu*n»r*Oual*^| - S79-95 

IRTd Opiioni Pr«»»&f, 

PM^Special t,L?.i:i?,.';'„,.„ $149.95 



DATA BOOKS 




HBP 



k{1M4) , W.B5 



HMM Zttog DaU hwfe <1»<l|. ■ t9.» 



.irap^DCIItOi^ and SuClCKt^ Chipi (tH p 



C^ntairtt il AkXicbIkvii Now* Art>c.(» n*ennlx tluli $l-*«ti 1 4>ltwr 



nf»73p 



,U4;H 



iaaH Mil(ondLa^D«BB«hS*trilU}. 

(JUMinc :t"; =J-"' '^-:- ■;-:;:■;: "T'3CiJCS*'ni> 



Q 



Muffin-StyJe and 
Sprite-Style Fans 

MUF60 ESP«$-iS.i4es» 

Howard Industries (<* GS'sq .tOcFmi. . . . 59^95 

$U2C7 Rcven* Flow 

COiG PtiEfon i3 US' M. 32c(niU .... 59.95 



APPLE Accessories 




APPLE* Compatible 

Rw: ■ - AppU II or 11+ V*AKUO 



16K RAM Card (Language Card) 

TheARC-l ^ RAM Cartlsllows the ADplcr' II and 114 comnuE&rs to oxpknd froir 48K to MK. 

Completo with tristructiofia. Key. ia\ 

ARC-16K. S39.95 

Z-80 CP/M Card 

Ttie AZeO.1 J3 Solt-card compa)it>le. Used Mllh CP/M r«lalod programs. Soliwara nol 

included Key: la.b) 

AZBO-1 S49.95 

EPROM Burner Card 

The AEB.2 ayiovK! user to program and »rk wrth slandord ePROMS (27 16, 2r32 J 2764). 
Easy to us«, on-board Jirrr>vrare t«1er>u contains Itue follawio(j options'. Wriie. Flead. Com 
Compare. Blank-Check and Monitor. Complete with instructions. Key: la.bl 
AEB-2 S69.95 

80.Column Card w/Soft Switch 

TT>e ASO-C is an flO-column card designed lor the Apple' II and II ^ computerx The card la 
e<iui|3[>ed with a solt switch which allows easy hookup ior any monhor. Tlie ABO.C also 
Matures Inverse video capabrlities. This card Js similar to the Vtdex"' 80 column card 
Complele with tnatriictiDns. Key: |a) 
A8Q-C 874,95 

Super Serial Card 

The ASSC-F' FS a sedal oerd wilti a pnnler rrode. II generates standard RS-232C signals 
and iis similar to ine Apple' Suoer Serial Card. Comoielo with inslruclions. Key: 1a,b> 

ASSC-P. ■ . ■ $99.95 

F^rallel Graphics Printer Card w/64K Buffer 

The AI^-64K is a parallel graphics prinler card with a 6^K buffer and graphrc dump 

oapabililies. Complele with mslructions. Key. (a.b) 

APC-64K, . , S1 29.95 



eO-Co1uinn/64K RAM Card 

Emended 3Ci-Column/S4K RAM Card expands m&mory by €4K la >glve 1 ?8K w^e^ ueed 

with pro^mms like Vis^alC f^mplelc witti inslructions Kay ib) 

JE664 $79.95 



APPLE'^ Cc^mpatJble 
51^ ' Kalf-H eight Disk Drive 



•A 



""^^ 




• UKlCninanPiTiC:h'ln»ni«ii4kn4i- HW.V. 
UnngQ ' 3& IraEha ' Super .quol ' Wa^l wflh ARXb 
Cflrdr^Iipn c/ flthp' itomiiaE^ifaa I'l^CC' 1 'l nghl ' C^Mn' 
SMh Wlh cenftBClsr — pjti fl(^>g ipflo Tout tonlnjTBf 
■ Sa« ^■V'W I Ti^i I B n ■ W 4 iba kbv *i3i 

ADD-12. S129.95 



^^^C- 







APPLE ~ 

Compatible "^ 
5V< " Disk Drive 
& Controller 
Card 

- lrt*t Siiusan SA3flO ff*:sin,ci ■ itJK e,nar[n3 
HDr.Q. . eels' milcr^n AdCK C:«Tl(iul., ' MirVl mL,^ 
AC<:Cc CwilrDtMF ., .Ifwr A«,l. CDiTHMlib,. [icmrcUan 
l^CCIr ' 0.m[,r.l. mtUi £,::,nr)fcm( - lud Ciif i".^ 
wyf (lii> Eomr^iitr e^rtf . }& (urti - Self 6T^ ^ 
3'r H> B g'16-0' Wr 4 >, lai Kry 4. I>i 

ADD-514 jt>«D™i. . , , . . $149,95 

ACC-1 H:anbriarC.rJi S 49.95 

APPLE" lie Compatible 
5Vi" Hsif-H eight Disk Drive 

ADD-llc, ,"'.^'r.".''."."rfT 5129.95 



Additional Apple* Compatible Products 

APF-1 Cooijng fan with surge proieciion - v-^-f- ta.sjj. ......... S 39.95 

JEG14 Numenc/Aujc. Keypad-2aeccessiblefunct]ona-Key: lb). .. . S 49,95 

EAEC-t Expanded Apple Enclosure Caseont)/ ■ key: [a). ..*,,,,, S 49.95 

KHP4007 Swilching niwer Supply • Key: (a|. . . . , S S9.9S 

KB-A68 sa-Key Apple Keyboard only ■ Kev: (a) S 69,95 

MON-1 2G 1 2- Green Monitor with swivel stand ■ l^y [a, b S /Ic] , S 79,95 

je520AP *lce Synthesizer - Hus-in, User Beady • Key (a,b) S1 1 9. 95 

KB-EA1 Apple Keyboard and Case ■ Key: (a) S11 9.9S 

PM1 20aA Promelheus Interna] Modem - 7 cards - Key: (a,b) S299.95 

PM1200M PiometheusMacintosliEsl. Modem ■ Key (MacinlpshI S369.95 



General Application Power Supplies 




""". ^ 
'^^ 



\J 



Power/Mate Corp. REGULATED POWER SUPPW 

■Input: 1 05 .125/21 0-2 50VAC « 47.63H1 ■ Lirre regulation: 
■0.05*^ ■ Three mounting surfaces ■ Overvoltage protection ■ UL 
recognized - CSA certirted 



EMA5/6B 
EMA5/eC 



5Ve3A/EVe2.5A 4'i1.l4"Wl21fH SIba S29.95 
SVeeAreVeSA 5Si1.ii4'i'W):2'i"H 4 lbs S39.95 



KEPCO/TDK4-OUTFUTSWrrCHING POWB1 SUPPtV 
• IdoBi 10/ rlisli drtirs rte*ds of CRT terrninals^ mwrocompuf eis and 
video games - Injiut: n5/230VAC. 50/60HI - Oulput. +5V # SA. 
+ 13V ^ ! SA, -^12V ^ 2A, -12V ti O.&A - UL recognited ■ CSA 
tertifieO ■ Site: 7^t\ k6-3/16"Wj( l^mTH ■ V^ighl: 2 lbs 

MRM 174KF S39.95 



4-CHANNEL SWITCHING PCWEH SUPPLY 

" MitroprQCe S4or, mmi-compulei'. terminat, medicaE equipment and 
p^acasscontrot applications ' Input: 90-t30VAC,47-'l40Hi- OuE- 
put: +5VDC e SA, -SVDC lA; +l£VDC @ 1A, -12VDC 9 1A 
' Line legulfltlonj: -0.2% ■ Hlpp(t: 30mV p-p - Load regulalion; 
E.1% ■ OvBfcu-rrofiit protaciior ■ Ad[- 5V main oulpul -10% ■ Siia; 
6H"L X 1 ^I'W X 4- 1 5/ 1 en ■ Weight: 1 ^ Jps. 

FCS-604A, $69.95 



IBM" Accessories 



IBM PC/)Cr Compatible 
Keyboard 



Li-U-iJ Li.i I MT n i» n 



4 



[III 



IBM-5151 <».MI..II.Kn<nniu-StS1| $129.95 



Additional Add-Ons Available! 



MEMORY EXPANSION KITS 

IBM PC, PC XT and CompatibiM 

Ti^t ,SMMK Kl 'frt rvHH iwrnDft in HK btHttncfiiiiwili T1>)»KLU MVli 
b9 -n lUfl - JirtI virHn lA* ■ - HK IVlU Ch^a M flW pnMWd «oCl4n *mt M 
li< 7 i^Oupt id taMlOtoi Cv\v*rita^ [iDcvnvtiUmn picIikWc 

mM64K {Nine 200tis 64K RAMa) S9.g5 



IBM PC AT 

Vccn«f3hjn 

IBM12SK (NineaSOns 128K RAMs) S79.95 



IBM PCXT Equivalent 

130 Watt Power Supply 

UPGRADE YOUR PC! 



- Input: 1 10V a 60Hl ■ Oulpul: - SVDC e 1 5A -SVDC fl 

5A. - IZVDC e 4.2A -1 SVDC S 0.5A ■ Plug compatible 
connectors - RIs inlo IBM PC ■ ^ight: 6 lbs. 

IBM-PS 3119.95 




Prometheus Modems 

The ProModem t^ODB/SS j5 h 1^00/300 Jxiud modem 
card whiicli plugs inlo ISM PC anti Xt Provfdes a Ihird 
serial Connpori. Two versions avaitabt&r 1200B 4withiou>l 
&otiwar&> and i^OOBS (with soHware). Tn& PM120QQS 
la SLippli&d witti pDwerluJ MiTE corrvntunicatioris soriw^r^ 
I'rom Mycroft latis 

PM1200B (wJthouL Sortwarc) 5233.95 

PM1200BS (with Mnr Software) $274.95 



iBf^bie! DISK DRIVES 




DocumentBtion 
Included 

RFD480 iRomei 5^.- cs tuil-hll S 79.95 

FD55B fTeac S'.' DSfiaH-ht I S1 19.95 

SA4S5 (Sfiugart 5'. - OS hat(-ht i S109.35 

TM1 00-2 (Tanflon 5'- " DS luU.nt I SI 29.95 



5V4" DISK DRIVE ENCLOSURES 

Complele wiih power suppty. switdi, power cofd. 
lusehoider and connectara 
DDE-1 RH iM<xj»i \ iMii hn §'. iiHa, &i-^i . . $ 59.95 
0DE-2HH 1HIIUB41 e haiii fi[ a. -^ 

tfifpf drtrtB - wrliulj . S flfids 

HDDE-IFH iHou«< 1 hrdt5ri« S219.95 



General Application Keyboanils 




Mitsumi 54*K£y 
llnejicod«d 
All-Purpose 
Keytxuirtl 



■ SPST Keyswitches ■ 20 pin ribtxjn cable CiOnn&ciJofl 
' Low prolilfl keys ■ Features: cursor controls, control. 
caps (lock), funclton, enter and shift keys ■ Colof (key- 
caps);, grey - Vteight' 1 lb, ' Pinout inci ■ Size: 13^*t Jc 
iWVt X VH 

KB54 $14.95 




■ r^bii parallel ASCII ■ Full LJpper Case, Full Lower Case 
ftxcepil, m.n. ofljidp. ■ Cursor keypad ' SPSTmeChanii- 
cflt keyswfttches ■ 26'pin tieadei connectof * Color: watiHe 
' Sii&. 1 8-L X 6*4 "W X 1 u "H ■ Spec included 
K&62D1 (1700 avaftabtmi $19.95 



UV-EPROM ERASER 




MosterCordj 



ill 



ameco 

■j|J*^d^MJl^ri.^ 



WS4' 



1355 SHOREWAY ROAD, SELMOhfi; CA 94002 
10/85 PHONBORDEfIS WELCOME - (415) 592-6097 - Telex: 176043 



I a Chips -21 Hinutesl 



^.^ 



i 1Chip-15Mlnutea| 



Eru<3 all EPftOMa Erawi up [□ E cfHm vnlrvin 2 1 nunutei I [ ctilp 
,n1&minutesl H^intiini cortslant Qxpo»urv fllttance or onf D^cri 
SfhcuiI [:Dn[lijc]ive lOflm liner Qljir,nate& umiic: tHjikd-up Buill-in 
Ml*ty lock to provenl l/V o;(pMure Ccmpnct - Ofllir ^ OOn. r 
3 70-Vr K 2 60 H CiornplQte wrin linHing tray lor 8 chips 

DE-4 uv-EpnoM Eraiw- S74-95 

UVS-11EL Replacement Bulb S16.95 



o 
o 

o 
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CIRCLE 114 ON FREE INFORMATION CARD 




2716-450ns ^2.50 

2732-450ns $3.25 

2764-2S0D8 $3.50 

27128-250na $4.75 



I DYNAMIC RAMSI 

4164-150ns $ .90 
41256-15003 $3.95 



I STATIC RAMSI 

2114LP-200n3 $1.50 

2114LP-150n3 $1.65 

6116P-4 $1.50 

6264P-150n3 $4.95 

6264LP~150ns $6.25 



^MjooproMnaf^r 



8087-3 

80287-3 

8088 

8085-2 

8243 

8250 

8253-5 

8255-5 

8272 

8274 



$ 99.95 
$225.00 
$ 10.00 
4.25 
2.50 
8.95 
3.95 
5.25 
12.95 
X2.95 



$ 
$ 
$ 

$ 
$ 
$ 
$ 



CALL as FOR YOUR 
OTHER I.C NEEDS 1 
WE STOCK 74LS,74S, 
7400, CMOS, LINEAR, 
AND MANY MORE I.C'sl 



♦♦SPECIALS** 
74LS139 .25 74S02 .15 
74LSr61 .25 74S51 .25 
LM350K 2.00 74S74 .30 
CAP: lOOOOuf 25V .50 
lOOOOuf 50V .50 
TRANSPORHBR: AC ADAPTOR 
IN; 117/60HZ 
OOT: 12VAC(CT) 250hA 
$$ 1.00 ea. 



0854 txt.245 



o 
o 
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CIRCLE 257 ON FREE INFORMATION CARD 



ACTIVE ' 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 iVIHz. 

New MFJ-t024 Active Hecsiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent lo wire 
tiurdreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in, wriip, 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switcii be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in. 12 VDC or 110 VAC with 
optional adapter, 
- ■=!?■" ■ MFJ-1312. $9.95, 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1600. 

Charge VISA, MiC. Or mail check, money order. 
Write for tree catalog. Over 100 products 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repaIr info. TELEX 53-4590. 

UIE I ENTERPRISES, 

lYlrV INCORPORATED 
JBon 494, MlB8l»8lppl Staf , MS 39762 , 

CIRCLE 105 ON FREE INFORMATION CARD 




THE BEST PRICES 

DISK SALE EBM 58t 



I1a*f* b^ top U5*i tdk^rt. not "Jou-tnd" or 



, ^ __ disks thflt »*i: 

._. _. ... .. fli.d. Ouif*(*tr*d lOOt tT(ir frei-o. MOHIF 

MCK SUT ISf/KT lOH ttHMSiCl' Lll'tiM r*plw:»«it vtrtMnif' 

UIT1H SLEEVE,, LABEL, AND bGl 

IMJDAD SS/DD-33tk 4Appl*> lO/TS'Mp 1M/7Mm, SOQ/f.7t*t 

SUOID £3.'&D-Stud«rd 10/a2f<A. LOa/BIM*A, ^f/anit** 

lUDSD K/CD riRI, *tc3 ID/SlfM, lM/e9<4>, 300/3U** 

eujTk ho sleeve, label, BDX __ 

■UEM>H 55/DD-33tl: (A«ol>) I»/M^»h SOO/fcl^M, LOOO/SGUh 

SUCilH S$/CiD-Stjnd<ril i»/7-l<vA, 5D0/7l£*A, I&OO^&IVa* 

•LAK2H IK/DS'-'C IBH, >tc} l»/e3<«a, 30C/€O4:««« |(K»/7TfM 



5 Xf^" DISK SL^^ii'CSr ufiit*. »a.E£VE 10/&M iOO/fS 
TilSv: hUTOC^, AUum jccKs 16 2nd «id« tfWL 4?.?? 

6 viMJ 43CWH /ieOiit*tf/Hi.f UT7ERIES,, »<l*d. KWl t3 
U KT-CAO itfCJVMCfjiBLf BATTERIES, li^*<h lAiMlI 4/92 

-^:>>r VQi^TAGC RCnirATEnS, pwr-tAb l79i3T 2/«l 

tlSV VBLTASE REHXATIRS, pu<^t4b PTSlST 2/tl 

}t»NO H£t.O LOSIC ^Wif fl'ftrct.r i^fnnt.Jm, r»» rit* *l^i *» 

SOLAR CELLS J' BC-CW, tBOOCELi. tl.» 34/t33 

SOLAR CQ-LS 3.S' IHCvA IIOOCCELL tZ.30 :H/*39 

fOIjM CiLLS 4' lMt>A l/HCCfLJ. rJ,£4, Hft7i 

tiurFliN-tlri=t r»«. LtW, 3 &»**»» i> Lip, rr. wufriMW 

HjrriN-TYPE FAM5, £3W, 3 bladM fc i«t. r T* ■SSOmUfTlH S2 
HJFriN rwi gciiXes ■ECREEH 2/tl 

4 CCKI JA«£Te0TajP»O« UlfiEt 2^ff"- «ai«i2^ 50ft/« 

3 ccmo icaw nrrr Liid cotss, tz', aweh tiartLC ie 

2 CONS LJHE CIKB, 5' NfllS. VSOX 2/«t 

jr to r\r^ P?«t?l»c linear pot. i/4'ijijft iiKPfaT </ii 

3 CtHl 1/4* n«E PLUQ, plAttic bJiffitl <S27 ^'I 

3 ilDhS 1/4' ST^ED PlOE PLLfi, pSlftsc ClArr«) P3CtH)f>l. 2/1] 

J^J.1&*.T0R clips U/JO0TS 4-r*d,4-b]k> 1" >26B H/tl 

WJ.16ATCR CLIPS U/»0T5 3-r*iJ . 2-lil k , 2' i270 ^t%\ 

W DATTEFT SNAPS, I msul Pt fd, u'/wjrt l*4dc PWSHAP 6^*t 

& APp SOPfV BRIHE fiECTTFIERS KABR ]/t7 

t Afr 50PIV "KIKIOIP' BRIB^ F^tCTiriEP^ PIASR 2^iX 

STAKMftQ rUSS, 3a2, 2 APp tAGC2 20/>| 

3 Nf Qfl TILTERl r*>ovM vwt Un* oUtchrt 1I3AD1] US 
nOOULAR TELOTOe l*ALL OUTLET BOXES PrECM tl.M 

rcnxxjiR TEUtnc v aoaptgrs. (2 t«»-j: ui*] iteczi si.^ 

IM.IIC KBXJLAA nOK COUPLERS <Aul f*wl*]^ t^CS^ *t,SO 
H PIN SJLDEft-n** It 500511 'HF 1*^*1 
22 PIN SOLDER-TlT^ IC SDMTS iHST lO^H 

3fl PEN SiXKR'TYPE: IC SO»ZTS «2B5T !&/tI 

tED-SIIE RED LEBS, ariM POA-CS lO/tl 

12 VOLT ] »*TT JEWK HJW742A fl/»t 

2MHP »0PIV EECTirjEEr KH I1N3Z1CR 2/tl 

rC'E, ■is:*d. iyatft, iDtp af giowl HLi»fa»rp' iASTTCS 4Q/t2 

TR[»tR PDTS, lOM orKiBten iaSTTEIN 12/12 
TRAI^lSTORS, inytiv, rt. tcp qualltv VASTTFJtMS 4C/»Z 
PElaT&h >tx.id volt ants. tyti«t PA^TPEL Bf*2 
lAHEAiLh E-APSh axuTi i t*Ardr«] lASTTANT 20/t2 
[^ait-Sn audia. rr. Id L MA]] iAStCOlL 30/»2 
CCnPUlEtr fiRAlC caps:, Ig t> HdU, frtsh! lAETCa B/tZ 

P».y hv HC-VlSa-AMvCm or' IPnd chpch vi th QTCttr^ lnrlud« 13 
for shlpoin? k hwHlllnai *t2 t1 COD. CwMJP. )ni7lLizfr H^ Oh AU 
ordtr* cncludc davtia^ pKm* b Str-t-ft UMf***, KtrMMU grdtr 
*t5. nemty-titV 30 day tjtSSfKtinn ■gitAr *nt< • 1 



(800)343-0472 

«INMASS:(ei7rUNI-TECa" 
20 E HUHLEY ST. CflMBElDCE, Mfi OaMl 



UNITECH, 




JAM IT! 



Evtu ihc Vcr>' Best Radar Deteclor 
Can'l Frouci Vou from ibt Newest R«dar 



THE ULTIMATE IN RADAR PROTECTION 



Ridmr JtmniEr: Comei4Ci uiidcr-dj,sh iiiiil exudes ipccd 
rndar guni lo te^d oiit i i>cfCciitA£c >t}f your irue tpced, at 
whaif^Ti speed >ciu Jiol iii. Or. flew "SCRAMBLE" inod?^ wUl 
prevent ladv from obtwiiinj oti>' readini:. Ai:iivaii:«l by Whiv 
I ter, Eicon , or other detector. Ekst ilc (c n» ifnimi w%i >n( oi) 
mdv. Operoics an bfjih X ind K bands. WARNING l Thit 
ficvfce U DOC jc««l for aie figniiut police r^djif . vnS it no\ FCC 

■PfWQIffll, 



Tnn^nnllter^ The bean of theluiumrr h the mlcrowavt crt- 
^DjiTCiT ((Tantmiiicf). hi the pan. U^cu wetc ttty np^nUve, 
and iimitcd to only aboui 100 mlllJwQiu of powa. Wc rmw 
have oiu own LqwCqsi, High Paw^ Tnui^inittim up (o 100 
miUiwnttt i>r morr. Pkasc call fpi pftcci. 



Rsdif Detfdor?; We highly JTv-ommeotl I — - - -.lc- 
ttcUx Ibal h mwiTitfd Hi thai nmhuifE ts rcdi^.: :.:r 

tJwptriice.ot ihievct.iA tjwhmaum Jcie>.: ■■•■■'ft 

10 Lhievrft ind an kmation to poller)) Wr utfrcx- *iLb Ntusoi 
Tfoul »iMl Auloweck Ibat WHiSTtER SPECTRUM ii ihc 
tttU dCEcctor ffvni3(tble. aikI we know ol no othtr remott d&- 
ucRtf ihat l> rven in the satir LEAGUE ^ the SPECTRUM 
1CEM0TE. Orier jAp ftm /cw yaufw^no w. (Our tl^lcaofi ur 
iHrcady modlfifd for direct conntclion ta iIk: jatiniisr . ) 



ORDER TODAV- MONEY BACK CUARANTKE 

D Cotnpletc Utcnmrc ^ Plant Pkj. S 14.95 

D Set at CiTCUU Boirds 40.00 

O X atd K'bond Mlcrowa^ Osdttaton (TraRKMitoi) OM 
12 WMskr !>pectruiii (coodlfisl Tor ux wlih JanviKr) 259-00 
D WbJflJo Spectrum Retnme (modified) 159.00 

D Modify your Spectrum tor uk w/jammer 55.00 

CAJ J. or luntf (hr rotkiinUii InfimnsJktoi 

• ItcmfOnkred • Ninw « Sldpjriiif AA&vw 

* Pd^mcnl: Cftcci, Mnuc> Order. VtSA or MC (iMitodr 
cud uimlHr, ei^jiiloii diir, ind lifuuuv) 

iit,V) TOl Oittcm ^luuwtvc |ji^.*. Wl JS.W awt»a Btvil. tlO^ 



CIRCLE 291 ON FREE INFORMATION CARD 








PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECKNOLOGV. 

CAUTION THESE DEVICES CftN BE HKARDOUS AND MAY SOON 
BE ILLEGAL. 
3 POCKET PAIN FIELD GENERATOR — IPGStt 

■ Assembled (64.50 

f^ IPG5 Plans SSOOIPGSK Kil/Plans $+4,50 



9] PHASOR PAIN FIELD CROWD CONTROLLER - 

M Assennied 



PPF10 

S25Q.00 

PPF1 .. .Plans S15.{K1 PPF1K.-, Kit/Plans , S175.00 

55 BLASTER - PtOi-ides i plasma disctiarae capable of punctuiipg 

I a can. firorfuces a 100,000 WATT PULSE. 
BLS10 ASSEMBLED MS, 50 
BLSt PLANS .SIO.OQ BLS1K . . KTliPLANS , -S69.50 
PLASMA STUN QUN - Very inlimidating and atfective 5 to 10 
(set lOO.DOO VOLTS 
ITMIO ASSEMBLED S99,50 
fTWI . . PLANS $10.00 rrMIK ■ . KmPUWS . . iG9.50 



RUBY LASER RAY GUN - Iniense visible red beam bums ami 
welds hjrilest Ol melsb HAY BE HAZARDOUS. 
RUBa/ll Parts AvBllabIa lor Comploling DeriCeSZO.OO 
id CARBON DIOXIDE BURNING. CUTTING LASER -Pro 
C dLhces a continuous beam of higl> energy MAY BE HAZARDOUS, 
■ LC5 All Parts Arailable for Completing Oa¥lce 520.00 
' VISIBLE LASER LIGHT GUN - produces intense red beann lor 
• sighijn9.spoiting,etc.Naridneidcompiele 
i LGU3Plan5S100CfKJt«As5Srn blad Units A nlltbit) 

I it IR PULSED LASER RIFLE - Prwluces 15-30 wati inlra.red 
pulses al!00-2000 per sec. 
LRG3 AJI Parts « oytjcfos Amtablt S10,00 
BEGINNERS LOW POWER VISIBLE LASER - Choice Dl 
(ed,yellow.!ireen— providesanexcelientsjiirceolnioiioctiiomjlic 
ligHt 
LHC2 Plans . S500 LHC2K Kil J34.50 



CIRCLE 290 ON FREE INFORMATION CARD 
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SNOOPER PHONE— Allows user to call hds premises artd listEit 
in withoul phone ever rinoing. 

SNPjo Assembled ,.S89,50 

SNP2 Plans J0OO SNPZK,.,.. Plans/Kit S59.60 

LONG RANGE WIFSLESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensilrve. powerlul 

MFT1 Plans ■. .S7.D0 MFT1K Pians^Kil W9.50 

WIRELESS TELEPHONE TRANSMITTER - Transmits Hold 
sides of phone conversation rrver one rrrile. shuts oft automalically. 

VWPM5 . Pians Sa 00 VWPM5K...PIans(Kit . S39.50 

PWM5— LONG RANGE SUPER EAR WITH WIRELESS 

ATTACHMENT 

Pt«M5 .Plans... SI 0.00 PWM5K .. Kit .. $139.50 

PWM50 Assembled and Tested SI69.50 



Oiirpliotieisopenforordersanylime.Techniciansareavai labte 9-11 
am .Mon-Thurs lor those needing assistanceormforrnatron Send 
SI .00 (or catalog of Itundrtds more similar devices. Send check, casti 
MO. Visa. MCtOD to: INFORMATION UNLIMITED 
OEPTRfl.Pg Box 716. Ambers 1 N H 0303 1 I gi 6113-673-473[l 

CIRCLE 72 ON FREE INFORMATION CARD 



JUST IN TIME FOR OUR 6 YEAR ANNIVERSARY, 

JDR HAS JUST 

SLASHED THE PRICES 

ON OUR MOST POPULAR ITEMS! 

FOR EXAMPLE: 



INTEBRATED CIRCUITS 

4164 aOOrrs 790 

41256200ns$3.19 

27256250ns$9.95 



I 8088 
8251 
8253 
8255 
8284 
8288 
68000 
6821 
6845 



MSMS832 

UPD765 

74LS0O 

74LS74 

74LS244 

4011 

LM5S5 

7805T 

CRYSTALS 



, Z80A-CPU 1 .89 OSCILLATOR 4.95 , 

COHNECTORS 

DB25S RS232 FEMALE $1.50 

DB25P BS232MAL£ $1.25 

25 PIN HOOD 65C 

62 PIIM EDGECARD FOR IBM $1.95 

16 PIN IDC SOCKET 120 

GENDER CHANGER $7.95. 



100 GPS PRINTER 

PARALLEL & SERIAL I NPUT 



IBM COMPATIBLE CIRDS 



348K MUTIFUNCTION CARD 
1200 BAUD MODEM CARD 
COLOR GRAPHICS CARD 
MONOCHROME/PRINTER CARD 
, FLOPPY DISK CONTROLLER 



$129.95 
$195.00 

$99.95 
$129.95 

$59.95 , 



IBM COMPATIBLE CII8E 



VI 



^$5995 



NASHUA DS/DD DISKEHES 

9.90 .89 .79 

BOX OF 10 BULK QTT 50 BULK OTV 250 



300 BAUD MODEM 

FOR APPLE OR IBM 

SOFTWARE INCLUDED 



PRINTER CABLE 

FOR IBM 

DB25 TO CENTRONICS 



FD-55B 
.FD-55F 



$89.95 

$99.95. 



DRIVE CASE 

WITH POWER SUPPLY 

• FITS TWO 5V»" 'h HT. FDO» 



$49.85 



Vi, 



MONITORS 



TAXAN RGB S289.95 

1 MONOCHROME Fon ieim»99.95 , 



HALF HEIOHT ORIVE 

FOR APPLE 



$149,951 «4g_gg I «g_gg l„^ ^gg^gg 



Ells JDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



RETAIL STORE - 125e S. BASCOM AVENUE 
HOURS: M-W-F, 9-S TU-TH, 9-9 SAT, 10-3 

PLEASE use /OUR CUSTOMER NUMBER WHEN ORDERING 

I EHMS: Minimum ordef IW.M. For shipping and harxJNnalnclwte %2m 
lor UPS Ground ond t3.i0 lor UPS Air. Orders av«r 1 lb. and foreign 
orders may ret^ulre addlHonal shipping charges . please conta^ our 
sales department lor Itve amount. CA. resldeflls musi include apptkrabie 
sales lax. All merchandise is warranted tar 90 days unless otherwise 
stated. Prices are subject to change without notice. We are not 
responsible lor lypographical errors. We reserve the right lo limit 
quanllljos and to substitule ma/>ufacturer. Atl morcitandlse siib^ to 
pctorsale. 



©COPVRIGHT 1986 JDR Ml CROPE VICES 



o 

03 

m 
J] 

CO 

CO 
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SPECIAL THANKS TO ALL THE FOLKS AT RADIO ELECTRONICS 



2t02L-4 
2102L-2 
2^25 
2111 

ati2 

2114 

2)141.-4 

2114L-2 

2114L-1S 

TC5514 

2141 

2147 

214B 

TMS4044-4 

TMM044-2 
1 UPM10 
; MK411B 

TMH201fi-1S0 

TMM201fi-100 

HMei1$4 

iaiie^3 

HMei16-2 
' HMei1GLP-H4 
I HMei1«LP-3 

HMfi11«LP-2 

I Tcssm 

, Z-613a 

HMe2e4p-i& 

HM«2«4LP'15 
I HM62B4LP-12 
LPkLcwn pot 



25«k4 
2&ex4 
T 024x4 
K 024x1 
)024k1 
1024x1 
2£Sx4 
25Bx4 
1024x4 
t 024x4 
t024x4 
1024x4 
1024x4 
4'a3fex1 
4096x1 
1034k4 
4090x1 



(4B0n«» 

t45OmMCM0S} 

j4S0n«> 

(4S0rt»KLP) 

|2S0n«KLP| 

|45ni] 

14&Or»f 

14E0n«f 

j4G0n«} 

(4S0rH}|LPt 

i200na)|LPf 

[150nB}|tP) 

[GSOniHChlOSh 

(20Cm] 

l7Qrm) 

[450ni} 

(2E0nt] 

[100ns] 

USOm] 

ClSOni] 

(lOOn*) 

[200ni»CMOSt 

|150ni>|CMQS|[ 

naOrwHCMOS) 

|2Q0n«KCM05|(LPt 

)1S0n>|(CMO9}{LPt 

n20n>»(CMOS){LP| 

42SOfwKCMOS) 

43DOr>«KQSTA'n 

n Mm) [CMOS) [LP) 
1120n.)[CM0S)[LP) 



CUt«t=au«f'StatJc 



1.45 
1.*5 
2.43 
2-55 
-99 
1.09 
1.49 
1.95 
4.95 
2,9S 
3.35 
4.95 
1.9S 
2.9S 
3.95 
9.95 
1.69 
243 
1.79 
1.99 
2.95 
1.8d 
1,99 
2.95 
3.95 
19-95 
4.75 
4.35 
5.35 



1702 

2709 

37Sa 

271 *-6 

271fl 

2716-1 

TMS2Gie 

TMS2716 



2B«»e 


MM 


4.<IS 


1CP34rf 


1450(1. 


3.35 


102*»B 


:4HIiH |SV) 


4S5 


imsis 


[ESOni 


1.29 


ZHSxS 


MMn. ISV) 


2.49 


2IMS>S 


350™jISVl 


3.95 


2IMS»8 


*SlJn. 15V) 


3.95 


2CI4S.S 


4i0iii 


S.76 


WMicg 


4Hltu $V 


3.95 


M>96«B 


(tKOn. BV 


2.49 


*036iiS 


(ISOfU SV 121V PGM) 2.69 


40S«^ 


(JOO™ SV (21V POM] 4.95 


8192IS 


(ZSO™ (SV (CMOS) 


7.95 


ai92«8 


WSO™ (SV) 


2.29 


ai9J«S 


300™ ISV) 


4.95 


»192^ 


450n. 5V) 


t.95 


aiSZaB 


4H!n.] 5VK24 pjnl 


15.95 


ai92>S 


JEdn.) SVP(24 pin) 


W.95 


163M.0 


BSOm) 5VI 


3.49 


327a««e 


[251ki.) bVHCMOSI 


15.95 


327aBi<B 


1250ml 5VI 


9.95 


VaK Suppty 2 IV PGM.prag^m il 21 Vo(t. 



DYMMIG MMS 



4096x1 
409€x1 
4096111 
409ei1 
4095x1 
4095x1 
I MK41ltt 51 32x1 

MM529a 919211 

4118-250 t«3S4i<1 

41ie-2{IO 1«9S4>1 

411S.150 

411S't20 

2118 

MK4332 

4t64-200 

d164.t99 

4VM-12D 

MCMBSaS S<a}6Kl 

TMS4ia4 esssem 

41«4-NEFHE5H aSS3ax1 
TMS44ie 1S3S4X4 

41129-^50 131072x1 

41255-200 262144x1 

I 4125S-150 20214411 

awSngto S Vsll Sufiply 



!290tu] 

(200ni) 1 

(300nBl 1 

(300n») 1 

C300n«] 1 

IJOOtw) 1 
[2aOni) 
[250fH] 
E250fu) 
(lOOn.) 
(15ani] 

niOnil 1 

{1&0iu]t5vl 1 

(ZOOn.) 5 
(200n()[6v| 
tlSOmllSv) 

(12<»r™ll5v) 1 

(200™H5») 1 

(ISdmilSv) 1 
I1E<lniHSVlinEFRESH| 2 

[1^rta)[5v) 4 

t190ni)C5v) 5 

I2O0n.l(Ev| 9 

{150n.)|B»r 3 
REFRE8H-Pin1 Rehai 



• •••HIIH-IECH**^*" 
NECV20yuPD7010B $20as 

REPUCES lOea to speed up IBM PC 10-40% 

* HIGH SPEED ADDRESS CALCULATION IM 
HARDWARE 

* PIN COMPATIBLE WtTH 8088 

. SUPERSET OF 8086/8068 INSTRUCTION 
SET 

* LOW POWER CMOS 



* COMPUTER MANAGED INVENTORY - 
VIRTUALLY NO BACK ORDERS! 

* VERY COMPETITIVE PRICES 

* FRIENDLY STAFF 

* FAST SERVICE - MOST OHDEHS 
SHIPPED WITHIN 24 HOURS! 

* WE ACCEPT VISA AND MASTERCARD 



|2sa-cpu 

IZSO-CTC 
I ZU-DART 
I ZSO-DMA 
I ZtO-PIO 
I Z90SIO/0 

I no-siO'1 

I XBa-SIO./2 
I ZBO-SID/3 



1.79 
1.SS 
4.35 
4.9B 
1.SS 
4.96 
4,35 
4.35 
4.95 



ZeOA-CPU 1.S9 

290A'CTC 1.35 

[ ZI50A-0ART 5.35 

I ZaOA-DMA 5.35 

1 TaOA.PtO 1.95 

ZSOA-610'0 S.9S 

ZS9A-9tO.'t S.S5 

ZSOA-SIO/2 5.95 

ZB0A-5IO/3 5.95 



ZBE3B-CPU 4.95 
ZSOS.CTC 5 95 
ZS09-PIO 5.9S 
XBOB-OART 14.95 
ZBDB.SI 0.^0 12.95 
ISOBSIO/1 12.95 



6500 


1.0 MHZ 


SS02 


2.79 


S5C02I<.™.1 12-95 


S504 


8.95 


5505 


8.35 


8507 


9.35 


8520 


1.95 


G622 


4.95 


8528 


25.35 


8532 


B.35 


8545 


6.95 


65B1 


5.95 


0E61 


19.95 


8551 


34.95 


2.0 MHZ 


S502A 


2.95 


BSZOA 


2.35 


85Z2A 


5.95 


e532A 


11.95 


SB45A 


7.96 


5651 A 


8.35 


3.0 MHZ 


6B02B 


S.9S 



BflOO 1 


640009 


9.95 


6300 


1.35 


5802 


4.35 


eB03 


9.95 


5606 


4.95 


0S09 


5.95 


8S09E 


5.95 


8*10 


1.95 


BS20 


2.95 


Bt21 


1.9S 


5828 


14.9S 


5a40 


5.95 


BS43 


19.95 


«S44 


J2.95 


es4s 


4.9S 


0847 


11.95 


HBO 


1.95 


SS52 


4.95 


6950 


7.9S 


6876 


5.95 


5383 


22.9S 


BSD47 


12.36 


B34SB 


14.95 


SS00.1MH. 1 


CBBOO 


4.95 


S9B02 


5.95 


S9B09E 


7.95 


6BB09 


7.95 


88910 


3.95 


eBB21 


4.95 


6SB40 


14,95 


99B45 


8,35 


58B50 


3.35 


58854 


7.95 


6BaO0.2 MHi J 



' 8200 1 


8Z02 


9.95 


8203 


34-95 


8205 


3-39 


9212 


1.49 


8214 


3.85 


8218 


1.49 


8224 


2J5 


8226 


1.69 


9228 


3.49 


9237 


4.95 


B237-5 


B.95 


8238 


4.49 


9243 


2,95 


52S0 


8.35 


5251 


1.35 


8251 A 


3-49 


9253 


1.95 


82S3-S 


2.49 


8255 


1.95 


8255-5 


2-49 


8257 


2.49 


S2S7.5 


2.95 


8259 


2.43 


8259-5 


2-95 


8271 


49-95 


6272 


4.95 


9274 


4.95 


9275 


35-95 


8279 


2-95 


8279-5 


3.49 


9282 


3.95 


9283 


3-95 


5284 


2-95 


5285 


3-95 


8287 


3-95 


6299 


4.95 


92S9 


19.95 


5292 


12-95 



8000 1 


5031 


3-95 


8035 


1-95 


8039 


2.95 


8090 


2.95 


8085 


2.95 


S085A-2 


4.95 


BOSS 


9.95 


9097.2 


139.95 


9087 


123.95 


8088 


795 


80882 


995 


8089 


49.95 


SI 55 


2.95 


SI 55-2 


3.35 


81 5S 


3.35 


81 8S 


2695 


8741 


9,35 


S74S 


9.35 


8743 


12.35 


8755 


19.95 


80285 


129.95 


80287 


329.95 



UXRTS 1 


AY5-1013 


3.95 


AY3-1015 


4.95 


FT 1472 


1.95 


TR1602 


3.95 


2350 


4.95 


2651 


4.95 


rH6402 


5.35 


1HS403 


3.9S 


UPD7201 


4.95 


INS8250 


6.95 



CRYSTILS 1 


32,758 KHi 




1.0 MHi 


2JS 


1.S432 


2.9S 


3-0 




2.097152 




2.4578 




3-2768 




3.679545 




4.0 




4.032 




5.0 




6. 0589 




5,185 




5.7143 




6.0 




8.144 




6.553S 




80 




10.0 




10.739835 




12.0 




14 31818 




15.0 




18.0 




17.430 




18.0 




18.432 




ZOO 




32.1184 




24.0 




.32.0 


1.95 



BIT RXTE 
BENERATORS 



' CRT 




GDHTRDLLERS 


6845 


4.35 


63B45 


8.95 


6347 


11-95 


68047 


12,95 


KO4650SSP 


6.35 


MCI 372 


2.35 


8275 


2635 


7230 


1995 


CBT5027 


12,95 


CBT5037 


9,95 


THIS9918A 


19.35 


OP8350 


39-95 



DISK 




CONTROLLERS 


1771 


4,95 


1791 


9.95 


1793 


9.95 


1735 


12-95 


1797 


12.95 


2791 


19.95 


2733 


13.95 


2735 


23.95 


2797 


29.95 


6843 


19.95 


6272 


4.95 


UPD7B5 


4.35 


MBBa76 


12-95 


HB88T7 


12.95 


1691 


8.35 


2143 


6.35 



MISC. 




TH599531 


9,95 


TM 599532 


19,35 


ULN2003 


.79 


3242 


7-95 


3141 


4,95 


MC3470 


1.95 


iMC3480 


8,35 


|I(IC3487 


2-SS 


11C90 


13.95 


95M90 


7.95 


2513001 Ul> 


6,35 


251 3 002 lOW 


9,35 


AlfS2376 


11-95 


AYB.360fl 5TD 


1195 


AVS.3«q0 PflO, 


11,35 



CRYSTAL 




0SC1LLITQRS 




> 5-95 


8.0 


4.35 


5-95 


10 


4,95 


5.95 


12,0 


4.95 


6-95 


12.4B0 


4.96 


4-95 


150 


4,95 


4.95 


16,0 


4.96 


4-95 


18,432 


4.95 


4-95 


20,0 


4.95 


4.95 


24.0 


4.9S 



741500 


.16 


74LS191 


.49 


74t801 


,19 


74LS192 


.83 


741802 


,17 


74LS193 


,83 


741S03 


,18 


74L5194 


63 


74LS04 


.16 


74LS195 


69 


741805 


.19 


74LS198 


,59 


71LS08 


,18 


74LS197 


,53 


74L509 


,18 


74L5231 


59 


74LS10 


.16 


74LS240 


.89 


741,811 


.22 


74LS241 


,89 


74LS12 


,22 


74LS242 


.69 


74 LSI 3 


,26 


74L5243 


.69 


74LS14 


.39 


74L5244 


89 


74 LSI 5 


.26 


74LS24S 


,79 


74LS20 


,17 


74LSZ47 


,75 


74L821 


,22 


74LS248 


69 


74LS22 


,22 


74L5249 


99 


74LS2E 


-23 


74L5J51 


,49 


74LS27 


23 


74LS2S3 


,49 


74LS2S 


,26 


74LS25B 


1.79 


74LS30 


,17 


74LS257 


.39 


74LS32 


,18 


74LS25S 


.49 


74L533 


-2S 


74LS259 


1,29 


74LS37 


26 


74LB280 


,49 


74LS38 


,26 


74LS281 


1.49 


74LS40 


,17 


74LS266 


39 


74LS43 


.39 


74LS373 


79 


74LS47 


.59 


74LS27S 


1,95 


74LS48 


.69 


74LS279 


,39 


74LS49 


.69 


74LSZ80 


1,98 


74LS51 


,17 


74LS283 


59 


74LS54 


.22 


74LS290 


89 


74LS55 


,22 


74LS293 


,39 


74LS63 


,89 


74LS295 


,59 


74LS73 


-29 


74LS298 


,69 


74LS74 


,24 


74LS293 


1.49 


74LS75 


,29 


74LS332 


355 


74LS78 


.29 


74L5333 


2.49 


74LS78 


.49 


74LS324 


1,75 


74LSa3 


.49 


74LS348 


1.29 


74LSe5 


.49 


74LS352 


1 29 


74Lsee 


.22 


74LS3S3 


1J9 


74LS90 


.39 


74LS363 


1,35 


74LS91 


.89 


74LS3e4 


1,95 


74L593 


.49 


74L9385 


,39 


74LS93 


.39 


74LS368 


39 


74LS95 


,49 


74LS367 


39 


74L99e 


,49 


74L5368 


,39 


74LS107 


,34 


74LS373 


,79 


74LS103 


36 


74LS374 


,79 


74LS112 


,29 


74LS375 


,95 


74LS113 


.34 


74LS377 


,79 


74LS114 


.34 


74LS378 


MB 


74L5132 


.45 


74LS379 


95 


74LS123 


,49 


74LS386 


390 


74LS124 


2,75 


74LS388 


,45 


74LS125 


39 


74L8390 


1,13 


74LS126 


39 


74L5393 


79 


74LS132 


,39 


74LS395 


1.19 


74LS13J 


,49 


J4LS396 


1.S9 


74LS138 


.39 


74LS399 


1.43 


74 LSI 37 


.99 


74L8424 


3.95 


74LS13S 


.39 


74LS447 


.95 


74LS139 


-39 


74LS430 


1.95 


74U8145 


,93 


74LS540 


1.49 


74L5147 


.93 


74LS641 


1.49 


74LS148 


-93 


74LS624 


1.95 


74LS151 


-39 


74LS64C 


.99 


741.8153 


.39 


74LS645 


.99 


74LS154 


1.43 


74LS66S 


1.49 


74LS155 


-59 


74LS689 


1.29 


74 LSI 55 


-49 


74LSe70 


.89 


7415157 


.35 


74LS674 14-95 


74181 55 


.29 


74LS682 


3.20 


741S180 


-29 


741.8683 


3.20 


74LS161 


-39 


74tS684 


3.20 


7415162 


-49 


741S685 


3.20 


741.5163 


.39 


74LS6aa 


2.40 


T41S164 


.49 


74LS6a9 


3 20 


74LS165 


.B5 


7418783 22.95 


74LS165 


.95 


811.S95 


1.49 


74LS168 


.95 


81LS96 


1.49 


741,8169 


.95 


811597 


1.49 


741S170 


.85 


S1LS9S 


1.49 


741.S173 


.49 


25LS2S18 4.13 


7415174 


.39 


25LS2S21 2.80 


74LS175 


.39 


25LS253S 3.74 


74LS1B1 


1.49 


25152559 2.80 


741S1B3 


4.95 


261831 


1.95 


7415190 


.49 


Z5LS32 


1.95 
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*!JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



RETAIL STORE ■ 12Se S. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT. 10-3 

PLEASE USE YOUR CUSTOMER HOMBER WHEN OnOEffl/KO 

"^RMS:Hlnimumordffr$1D-00.FQfili.Fpi.tgfln ■■ " ' '^'^ 
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APPLE IS A TRAOEMARK OF At.f.l.E COMPUTEB 



CIRCLE 276 ON FREE INFORMATION CARD 



ORDER TOLL FREE 800-538-5000 800-662-6279 (ca) 







7400 






7A430 


.19 


74S3 


.50 


74172 


5.95 


7401 


.19 


74SS 


.59 


74173 


.75 


7-102 


.10 


74afi 


.35 


74174 


.09 


7403 


.10 


7469 


2.15 


74175 


.39 


7404 


.19 


7490 


.39 


74176 


.39 


7405 


.26 


7491 


.40 


74177 


.75 


7406 


.23 


7432 


.50 


74178 


1.15 


7407 


.29 


7493 


.35 


74179 


1.75 


740S 


J4 


7494 


.65 


741 SO 


.75 


7409 


.19 


7435 


.65 


74161 


2,25 


7410 


.13 


748« 


-70 


74132 


.75 


74U 


J6 


7497 


2.75 


74134 


2.00 


7412 


.30 


74100 


2.29 


741 S5 


2.00 


7413 


.35 


74105 


1.14 


74169 


2-99 


7414 


.43 


74107 


.30 


74190 


1.15 


7416 


.26 


74109 


.45 


74191 


1.15 


7417 


.25 


74110 


.46 


74192 


.79 


7420 


.IS 


74111 


.55 


74193 


.79 


7421 


.35 


74116 


1.S5 


74194 


.66 


7422 


.35 


74120 


1.20 


74195 


.65 


7421 


.29 


74121 


.29 


74190 


.79 


742& 


.29 


74122 


.45 


74197 


.76 


7426 


.29 


74123 


.40 


74199 


1.96 


7427 


.29 


74125 


.46 


74199 


1.35 


742H 


.45 


74126 


.45 


74221 


1.35 


743Q 


.19 


741 ZB 


.55 


74246 


1.36 


7432 


.29 


74132 


.46 


74247 


1.26 


7433 


.46 


74136 


.50 


74243 


1.95 


7437 


.29 


74141 


.65 


74249 


1.95 


743a 


.29 


74142 


2.95 


74251 


.75 


7439 


.79 


74143 


5.95 


74259 


2.26 


7440 


.10 


74144 


2.96 


74266 


1.35 


7442 


.49 


741 45 


.60 


74273 


1.95 


7443 


.69 


74147 


2.43 


74276 


1.26 


7444 


.60 


74140 


1.20 


74276 


3.11 


7445 


.60 


74160 


1.36 


74279 


.75 


744« 


.69 


74151 


.55 


74293 


2.00 


7447 


.69 


74152 


.65 


742B4 


3.75 


744B 


.S3 


74153 


.55 


74266 


3.75 


7460 


.13 


74164 


1.49 


74290 


.95 


74S1 


J3 


74155 


.75 


74293 


T.29 


7453 


.23 


74155 


.65 


74296 


.05 


74S4 


.23 


74157 


.55 


74351 


2.25 


7460 


.23 


74159 


1.66 


74355 


.65 


7470 


.35 


74160 


.95 


743«6 


.65 


7472 


.29 


74161 


.59 


74307 


.65 


7473 


.34 


74162 


.65 


74308 


.65 


7474 


.33 


74163 


.69 


74376 


2.20 


7475 


.46 


74164 


.96 


74390 


1.75 


747fi 


.36 


74165 


.95 


74333 


1.35 


7460 


.53 


741 6fl 


1.00 


74425 


3.15 


7461 


1.10 


74167 


3.75 


74426 


.65 


7«2 


.96 


74170 


1.65 


74490 


2.55 
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74S00 






74500 


.29 


74S134 


.50 


743241 


1.49 


74502 


.29 


746135 


-B9 


74S244 


1.49 


74S03 


.29 


745135 


-79 


749251 


.79 


74S04 


.2S 


74S139 


.79 


745253 


.79 


74S05 


.29 


745140 


.55 


745257 


.73 


74S0B 


.35 


745151 


-79 


746256 


.95 


74509 


.40 


74S153 


-79 


745260 


.79 


74S10 


.29 


74S157 


-79 


74S273 


2.39 


74511 


.36 


746150 


.95 


745274 


19.95 


74515 


.35 


74S161 


1.29 


74S275 


19.95 


74SiO 


.29 


749162 


1.95 


745280 


1.95 


74S2Z 


.39 


745163 


1.29 


745283 


3.23 


74S3G 


.29 


7451 6B 


3.95 


745267 


1.63 


74532 


.as 


74S169 


3.95 


745286 


1.69 


74S37 


.69 


74S174 


79 


749289 


2.96 


74S3B 


.69 


74S17S 


.79 


743239 


2.95 


74S40 


.29 


74S1S0 


11.95 


743301 


G.95 


74551 


.35 


745161 


3.05 


745373 


1.69 


74Se4 


.40 


74E182 


2.95 


746374 


1.69 


7*se5 


40 


74S169 


1.95 


745381 


7.96 


74S74 


.49 


74S1S9 


1.95 


743387 


1.95 


74S85 


.95 


746194 


1.49 


745399 


2.95 


74536 


.35 


743195 


1.49 


749412 


2.98 


74S112 


.50 


74S196 


1.49 


749470 


6.96 


743113 


.60 


74S197 


1.43 


74S471 


4.95 


7flSrifl 


.55 


74S201 


6.95 


745472 


4.35 


745124 


2.75 


745229 


7.95 


745474 


4.95 


745132 


1.24 


745226 


3.99 


745570 


2.95 


74St33 


.45 


746240 


1.49 


74SS71 
745573 


2.95 
2.95 





CMOS 




HiaH SPEED CMOS 




4000 


.25 


4520 


.79 


A iWW family Oi hig^ lp»d CM05 logic f««tunnfi 


4O0I 


.19 


4523 


2.96 


ihfr tpssd of low pcnw Sctxrtticv j8nt typkaE gnu piO(>> 


4O02 


.22 


4531 


.95 


sgwlKncM^] 


oonibinDd vint^ Ihfl uhiwtKi*! Df C MOS: 


4006 


.69 


4532 


1.95 


v«Y low powsr ocxnumption, tupeow noho knmLinilVr 


4007 


.22 


453B 


.95 


*nd impr5««J output driv*. 






4O0S 
4009 


.89 

.39 


4533 
4541 


1.96 
1.29 




74HC00 




4010 


.39 


4543 


.99 


74HC: Opardtfi at CM05 logic Isvds and we idul 


4011 


.19 


4563 


5.79 


iotnv*t. fllT-CMOS dMigrti 






4012 


.26 


4555 


■.95 


74HC00 


.59 


74HC166 


2.95 


4013 


.35 


4556 


.95 


74HCD2 


.53 


74KC174 


.99 


4014 


.63 


4558 


2.45 


74HC04 


.58 


74MC175 


.99 


4015 


-29 


4560 


4.25 


74HC0S 


.59 


74HC103 


1.25 


4016 


.29 


45S3 


3.49 


74HC1 


.69 


74HC194 


1.04 


4017 


.43 


4661 


1.95 


74H€11 


.59 


74HC195 


1.09 


4016 


.69 


4532 


1.35 


74HC14 


.79 


74HC23B 


1.35 


4019 


.35 


4584 


.69 


74HC20 


.59 


74HC240 


1.89 


4020 


.59 


4585 


.76 


74HC27 


.59 


74HC241 


1.B3 


4021 


.69 


45151 


12.95 


74HC30 


.59 


74HC242 


1.B3 


4022 


.69 


4702 


12.96 


74HC32 


.69 


74HC243 


t.39 


4023 


.25 


4724 


1.50 


74IHC51 


.59 


74HC244 


1.89 


4024 


.49 


74C00 


.29 


74HC:74 


.75 


74HC246 


1.89 


4026 


.25 


74C02 


.29 


74HC75 


.35 


74HC251 


.89 


4026 


1.49 


74C04 


.29 


74HCa5 


.35 


74HC257 


.86 


4027 


.33 


74C0e 


.29 


74HCBe 


.69 


74HC259 


1.39 


4026 


.65 


74C10 


.29 


74HC93 


1.19 


74HC273 


1.B9 


4029 


.59 


74C14 


.59 


74HC107 


.79 


74HC293 


4.99 


4030 


.39 


74C20 


.29 


74HC109 


.73 


74KC367 


.99 


4034 


1.45 


74C30 


.29 


74HC112 


.79 


74HC368 


.99 


4035 


69 


74C32 


.35 


74HC125 


1.19 


74HC373 


2.23 


4O40 


.69 


74C42 


1.19 


74HC132 


1.19 


74MC374 


229 


4041 


.75 


74C48 


1.79 


74HC133 


.69 


74HC390 


1.39 


4042 


.59 


74C73 


.65 


74HC13S 


.99 


74HC393 


1.39 


4043 


.85 


74C74 


.59 


74HC139 


.99 


74HC4017 


1.39 


4044 


.69 


74C76 


.BO 


74HC14S 


1.19 


74HC4020 


1.39 


4045 


1.99 


74CB3 


1.96 


74HC151 


.99 


74HC:4024 


1.59 


4046 


.69 


74C85 


1.49 


74HC153 


.89 


74HC't040 


1.39 


4047 


.69 


74CB6 


.35 


74HC154 


2.49 


74HC4049 


.89 


4045 


69 


74C63 


4.50 


74HC157 


.39 


74HC4050 


.39 


4049 


.29 


74C90 


1.19 


74HC16e 


.36 


74HC40fiO 


1.29 


4050 


.29 


7flC93 


1.19 


74HC161 


1.15 


74HC:4075 


.69 


4051 


.69 


74C95 


.99 


74HCie3 


1.15 


74HC4511 


2.39 


4052 


69 


74C15D 


5.75 


T4HC1G4 


1-25 


74HC4538 


2.59 


4053 
406fi 


.69 
2.19 


J4C151 
74C154 


2.26 
3.25 




74HCT00 




4060 


.69 


74C157 


1.75 


74HCTrDi 


'ect, drM-in rflpt»cam«flt» fOf LS TTL and 


4065 


.29 


74C160 


1.19 


wn ba HitHrmixed with 74L5 in The umv circuH. 


4063 


.39 


74C161 


.99 


74HCTO0 


-69 


74HCT1 93 


1.39 


4069 


.19 


74C182 


MS 


74HCT0J 


-69 


74HCT194 


1.19 


4070 


.29 


74C163 


J9 


74HCT04 


.69 


74HCT195 


1.29 


4071 


.22 


74C164 


1.39 


74HCT0B 


.69 


74HCT23S 


1.49 


4072 


.22 


74C195 


2.00 


74HCT10 


.09 


74HCT240 


2.19 


4073 


.22 


74C173 


.79 


74HCT1 1 


.69 


74HCT241 


2.13 


4075 


.25 


74C174 


.99 


74HCTZ0 


.69 


74HCT242 


2.19 


4076 


.59 


74C175 


.99 


74HCT27 


.59 


74HCT243 


2.19 


4077 


.29 


74C192 


1.49 


7flHCT30 


.69 


74HCT244 


2.19 


4078 


.29 


74C133 


1.49 


74MCT32 


.73 


74HCTI45 


2.13 


4031 


.22 


74C135 


1.39 


74MCT74 


.65 


74HCT251 


1.03 


40B2 


.22 


74C200 


5.75 


74HCT75 


.95 


74HCT257 


.99 


4005 


.79 


74C221 


1.75 


74HCTe6 


.73 


74HCT259 


1.59 


1006 


.09 


74C2J0 


1.69 


74HCT13B 


1.15 


74HCT273 


2.09 


4093 


.49 


74C244 


1.69 


74HCT139 


1.15 


74HCT299 


5.25 


4094 


2.49 


74C373 


1.99 


74 WCT1 51 


1.05 


74HCT367 


1.03 


4096 


1.49 


74C374 


1.99 


74HCT154 


2.99 


74HCT373 


2.49 


4099 


1.45 


74C901 


.39 


74HCT1S7 


.99 


74HCT374 


2.49 


14409 


12-95 


74C902 


.65 


74HCT15B 


.99 


74HCT393 


1.59 


14410 


6.95 


74C303 


.85 


74HCT1fl1 


1.29 


74HCT4017 


2.19 


14411 


995 


74C905 10.95 I 


74HC:T164 


1.33 


74HCT4020 


1.59 


14412 


6.95 


74C90S 


.79 


74HCT16B 


3.05 


74HCT4040 


1.59 


14419 


4.95 


74C9a7 


.79 


7flKCT174 


1.09 


74HCT4tl60 


1.49 


14433 
14490 


14.95 
4.95 


74C30a 
74C903 
74C910 
74C911 
74C912 
74C914 


2.00 
2.75 
9.96 
8.95 
8.95 
1.95 


74HCT175 


1.09 


74HCT4538 


2.59 


4602 
4603 
4507 
4508 


'95 

.49 

.99 

1.49 




IHTERFICE 1 


INTERSIL 


4510 


.69 


74C915 


1.19 


eT2fr 


1.23 ■ 


fCl.7106 


9.95 


4511 


.69 


74C917 


8.95 


BT^a 


1.23 ■ 


ICL7107 


12.95 


4512 


.79 


74C918 


2.75 


BT95 


.83 ■ 


icL7eeo 


2.95 


4514 


.99 


74C922 


4.43 


aT9& 


.B9 ■ 


JCL8038 


4.95 


4615 


1.79 


74C9J3 


495 


9T97 


.59 ■ 


JCM7207A 


5.59 


4516 


.79 


74C925 


5.95 


STSa 


.83 ■ 


lCM720a 


15.35 


4518 


.66 


74C92e 


7.95 


DNtS131 


2.95 ■ 


EXAR 




4519 


.79 


74C927 


7.95 


DPa304 


2.23 ■ 




4520 


.79 


74C928 


7.95 


Dsaasa 


2.25 ■ 


Xn2205 


3.75 


4621 


4.99 


S0C95 


.95 


D5aa35 


1.99 ■ 


Xfl2207 


2.49 


4622 


79 


30C96 


.96 


P&6836 


.99 ■ 


Xfl220B 


1.79 


4526 


79 


S0C97 


.95 


DSS837 


1.65 ■ 


Xfl2211 


2.95 


4527 


1.95 


80C93 


1.20 


DSBa38 


1.30^1 


. XH224Q 


1.95 



OPTO-ISOUTORS 




4nJ2e 


.59 


MCA-7 


4.25 


4N27 


.^9 


MCA-25S 


1.fl9 


4N2S 


69 


lL-1 


1.25 


4fl33 


.aa 


tLA-30 


1.25 


4M35 


.89 


tLa-74 


3.25 


4N37 


1.19 


H11C5 


1.25 


MCT'2 


.99 


T1H11 


.99 


MCT-G 


1.29 


TIL-113 


1.29 



DATS ACQUISTION 



ADCOSOO 15.55 

ADC0B04 3,49 

ADC0aC9 4.49 

ADCaB16 14.95 

ADC0ai7 9.99 

ADC0a31 8.95 

. DAC08O0 4.49 



OACoaoe 1.95 

DACOi90fl 2.95 

0AC1020 B.25 

DAC1021 7.95 

DAC1022 5.95 

MC140aifi 1.95 

MC1408Lfl 2.95 



' 9000 SERIES ^ 


9304 


.95 


9316 


1.00 


9328 


1.49 


9334 


£.50 


9368 


3.95 


9401 


9.95 


9601 


.75 


9502 


1.50 


9837 


2. 99 


95502 


1.95 



SOUND CHIPS 

I 7MT7 3.95 AY34910 12.95 

7e4a9 8.95 AY3-B912 12.95 

551-283 3995 MC3340 149 
SPIOOO 39.00 , 



TRANSISTORS 



DIFFUSED LEDS 



JUMBO NED T1H 

JUMBO QHEEN Tl^^ 

JUMBO veaow tiv- 

MOUNTING HPWTIVi 
MINI HED T1 

fAiHl GREEN Tl 

MINI Y6LL0W Tl 
RECTHED 2xSmm 

RECTGREEN 2x5mm 
HECT YELLOW 2x5fTun 



' lOO-up 



14 


12 


14 


.12 


10 


.09 


in 


09 


IB 


15 


IS 


.15 



i 



LED DISPLAYS 

FND.357{359) CC .352" 1.25 

f«Cl.50OtSO3) CC .5" 1.49 

FND.50715101 CC .5" 1.49 

MAN -72 CA .3" .99 

MAN -74 CC .3" .99 

MAN.S940 CC .8" 1.99 

TIL-313 CC .3" .45 

HP5082-7760 CC .43" 1.29 

HEX DISPLAYS WITH LOGIC 

TtL-311 4ii7 .270' 9.95 

HP60a2-7340 *n7 .290" 7.95 



fl^ 



ititi! 



J_L 



HiCT T1W Tl 



Ml 






IC SOCKETS 1 




-99 


100 


5 PIN ST 


.11 


.10 


14 PIN ST 


.11 


.09 


15 PIN ST 


.12 


,10 


ia PIN ST 


.19 


.13 


20 PIN ST 


.18 


.15 


22 WN 5T 


.15 


.12 


24 PIN ST 


,20 


19 


28 PIN ST 


.22 


.1« 


40 PIN ST 


.30 


.22 


64 PIN ST 


1.95 1.49 1 


ST=SOLDeflTAIL | 


^ PIN WW 


.59 


.49 


14 PIN WW 


.89 


.52 


16 PIN WW 


.59 


.58 


IB PIN WW 


.99 


90 


20 PIN WW 1.09 


.98 


22 PIN WW 1.39 1.28 | 


24 PiN wyif 


1.49 1.35 


28 PIN WW 1.59 1.49 1 


40 PIN WW 1-99 1.aO 


WW- WIRE WRAP J 



2N91B .50 

MPS91« .25 

2N2102 -75 

2N221S .50 

2N22-18A .50 

2N2213 .50 

2N2219A ,50 

2N2222 .25 

PN2222 .10 

MPS2399 .25 

2N24a4 .25 

2N2905 .90 

2NZ907 .25 

PN2907 .13 

2N3055 .79 

3055T .69 

2N3393 .30 

2N3414 .25 

2N3563 .40 

2N35e5 .40 

PM3&fi5 .25 

MPS3e3S .25 

MPS3«40 J5 

PN3«43 -25 

PN3G44 .25 

HP53704 .15 

MPS3706 .15 



2N3772 1 

2N3903 

2N3904 

2N3905 

2N4122 

2N4123 

2N4249 

2N4304 

2N4401 

2N4402 

2N4403 

2nl4SS7 ■ 

PN4916 

2N50Be 

PM5129 

PM5139 

2N5209 

2NS02B 

2AI6043 

2N6045 

MPSA05 

MPS-A06 

MPS-A1 3 

MPS-AS5 

MPU-131 

T1P29 

T1P31 

TIP32 



VOLTASE REBULATORS ^ 


TO-220 CASE PACKAGE 


7805T 


.49 


7905T 


.59 


7808T 


.49 


79087 


.63 


731 2T 


.49 


7912T 


.59 


781 5T 


A3 


791ST 


.59 


7824T 


.49 


7924T 


.59 


TO -3 CASE PACKAGE | 


7806K 


1.39 


7905K 


1.49 


7812tC 


1.39 


791 2K 


1.49 


781 5K 


1.39 


7915K 


1.49 


7824K 


1.39 


7924 K 


1.49 


TO-92 CASE PACKAGE | 


7BL05 


.49 


79 LOS 


69 


7SL12 


.49 


79L12 


69 


73L15 


A3 


79L16 


.63 


OTHEfl VOLTAGE REGS | 


7aM05C 


5voti 


.ifciip 10.^20 


.23 


I-M323K 


SvDhI 


3«np TO-3 


4.73 


LM338K 


At(i. 


5HIT1I3 T0.3 


3.95 


76H05K 


SvtAt 


Simp T0.3 


7.95 


78H12K 


IZvAh 


Oamp TQ.3 


8.95 


73P0SK 


5.oh 


lOoiTH, T0.3 


14.95 


UA78S40 


FAtRCHILD DIP 


1.95 



LM301 


LIHI 

.34 


LM301H 


.79 


IM307 


.40 


LM308 


.55 


LM30BH 


1.15 


LM309H 


1.95 


LM309K 


1.25 


LM310 


1.75 


LJV1311 


99 


LNI311H 


.89 


LM312H 


1.75 


LM317K 


3.49 


LM317T 


.95 


LM318 


1 49 


L»13iaH 


1.99 


LM319H 


1.90 


LM319 


1.25 


LM320 Ji»tt7900 


UH322 


1.55 


LM323K 


4.79 


LM324 


.49 


IM329 


.65 


LM331 


395 


LiVl334 


1.19 


UUI335 


1.40 


LM336 


1.75 


LM337T 


1.39 


L«337K 


3 95 


LM33aK 


3.96 


LM339 


.59 


LM340 Ha780O 


tM349 


.B9 


LM360K 


495 


UM360T 


4.60 


LM35S 


.59 


LM359 


1.79 


LM376 


3.75 


LMsr? 


1.95 


LM37fl 


2.50 


LM379 


4 50 


iJrtSSO 


.89 


LM380N-B 


1.10 


LM3B1 


1.80 


LM352 


1.49 


LM3S3 


1.95 


LM384 


1.95 


LM3B6 


.89 


LM3B7 


1.39 


LM3B9 


1.35 


LM390 


1.99 


LM392 


.59 


LM3g3 


.45 


LM394H 


4 60 


LM399M 


5.00 


IVE631 


1.79 


NEE 55 


.29 


NE558 


.49 


NES5a 


1 29 


NES64 


1.9S 


LJVI5€9 


.95 


LM566 


1.49 


LJH5«7 


.79 


H-TO'SCAN, K= 



NE570 2.95 

NE571 2.49 

NE590 2.90 

N£592 ,9S 

UVI70g .59 

Lm7ia .75 

IM711 ,79 

IJW723 .49 

UW723H .55 

tM733 .98 

IJH741 .29 
IM741N-14 .35 

LM741H .40 

ILM747 .89 

LM748 .59 

LM1014 1.19 

LM1303 1.96 

LM1310 1.49 

MCI 330 1.fi9 

MCI 349 1.59 

mC1350 1.19 

MCI 359 1.69 

MCI 372 5.95 

LM1414 1.59 

LM145B .49 

LM14S6 ,49 

LM1489 .49 

iM1496 .85 

LM1558H 3,10 

LMiaOQ 2.37 

LJrt1912 8.25 

LM1830 3.50 

LM1971 5.49 

LM1872 5.49 

LM1877 3,52 

LM15B9 1.96 

LM1599 1.75 

ULN20Q3 .79 

StR220« 3.75 

LM2e77 2.05 

LM2B78 2.25 

LM2900 .85 

LM2901 1.D0 

MPO2907 1.95 

UM2917 1.95 

MC3487 2,95 

LM3S0Q .49 

IM3905 1 .25 

LM3909 .99 

UH3911 2.25 

LM3914 2.39 

LM3915 2,39 

LM391fi 2.39 

MC4024 3,49 

MC4044 3.99 

HC4136 1.25 

RC4151 3.96 

tJM4290 1.75 

LM450Q 3.25 

RC455a .69 

LM1360CI 1.49 

l«13700 1,46 



RCA 



CA3023 

: CA3039 

, CA3046 

CA305g 

CA30B0 

CA3065 

CA3080 

I CA3081 

CA30a2 



Tt494 
TL496 
TL497 
75107 
75108 

I 75110 
75150 

I 75154 
75160 
75188 

j 75189 



TL066 

TL071 

TL072 

TL074 

I TL081 

TL082 

I TL0a3 

L TLDfl4 



CA30S3 

CA30S8 

CA30B9 

CA3096 

CA3130E 

CA3140E 

CAS 145 

CA3160 

CA3193 



Tl 



75355 
T5450 
75451 
75452 
75453 
76454 
76477 
75431 
75492 
75493 
75494 



DIFET 



LF347 
Lf351 
LF353 
LF355 
LF356 
LF357 
LF411 
LF412 



CALL FOR VOLUME QUOTES 
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#JDR Microdevices 



1224 South Bascom Avenue, 
San Jose, CA 95128 (408) 995-5430 



DIODES 



1N7S1 S.IVOLTZENEn 

1N759 12.0 VOLT ^EfJeR ^S 

1N4144 OMSI-^ISWITGHIMG ZG/1XM 

1M4001 SOPIVIARECT 12/1.00 

1N4a04 400PIVRECT 10/1. OO 

TNU02 ZCKyPIV 3A RECT ,25 

I KBP02 200PIV 1!^A BRIDGE .45 

KBP04 lOOPlV 1 6ASRIO<SE -SG 

KHUSA 50P[V BA BFIlDGE A^ 

MDASM-2 1QOPIV 27A 8R10GE 2^5 

VM4S t— . DIP BRIDGE ,36 



» ^■ 



^F-} 



TMNSISTOR MTa. HDW. 



HEAT SINK 
HEAT S»NK 
HEAT SINK 
INSULATOfl 
IHSULATOH 
SOCKET 



10-220 SCREW ON 
TO-220 CUPOW .3-5 

SCREW ON -95 
10/1.00 



TO-3 
TO-220 
TO-3 
TO-a 



10/1.0O 
-39 





HARD TO FIND 
"SNAPXBLE" HEADERS 

CAN EASILV BE SNAPPED APART TO 

MAKE ANY SHE HEADER, 

ALL WITH .1" CENTERS 

I 1x40 STRAIOHT LEAIJ .3E 

1x40 RIGHT ANGLE 1.49 

2«40 STRAIGHT LEAD 2-49 

2x40 niOHT ANOLE 2.» 



IL 



ELECTRONIC SOLDER 

.02B" DIAM. 

* ROSIN CORE 

• 60% TIN 

40% LEAD 
1 lb. SPOOL 

>9.9S 




r 

4POS 
6POS 
6P0S 


DIP SWITCHES 

SS 7 POS 
.9D A pas 

.90 10 POS 


■1 

.85 
1,24 



SWITCHES 



SPOT MINI-TOGGLE ON-ON 1-25 

&PDT MINt-TQOGLEON-ON 1.50 

I^PDT MIN^TOGGLEOhtOFF'ON 1.75 

SPST MINI- PUS HSUTTOM NO. .3B 

SPST MINI-PUSHBUTTON N.C. .39 

SPST TOGGLE ON-OFf .49 

BCD OUT to POSITION 6 PIN DIP 1 .35 





SHDRTIH8 BLOCKS 

I GOLD CONTACTS SPACED AT .1 " 
CENTERS IDEAL FOR DISK DRIVES, 
OR ANY ,1" HEADER RT "~— , 

[s/ si-oo 

36 PIN CENTRONICS 

I IDC£N3« RIBBON CABLE MALE 6-95 
IDC£HS6/F RLBBOMCABLtFEIVIALE 7-95 
CENSa SOLDER CUP MALE 4.95 

I CENSaPC RT ANGL£ PC MVT MAL£4.d5 



-- '^**r^:: 




25 PIN 0-SUD 

SENDER 

CHINDERS 

$7.95 



C 



'"^T»»iiiv 



SHIELDED RODNO CABLE 

H 11 CONDUCTOR 
* COLOn CODED 

1 99C/FOOT 



D-SUD ACCESSORIES 

STAINLESS STEEL . 

1 WALL PLATE -^,~~, ^.j 

SINGLE SI. 95 <^^^*] 

I DOUBLE »1.9S ■ - ^ ■■ 

MOUNTING HARDWARE 

fNCLUDES 

2 BOLTS, 
I 2 NUTS, 

4 WASHERS 
Isl.OO/PAIR ^ ''^m3 

CRIMP STYLE 
D-SUB CONNECTORS 

9 PIN MALE SHELL 

9 PIN FEMALE SHELL 

I 25 PIN MALE SHELL 

25 PIN FEMALE SHELL 

CRIMP PINS MALE 

CRUMP PINS FEMALE 



WALE FEMALE 

CRIMP PINS 





.1 fd 



BYPASS CAPACITOR 

SPECIALS 

CERAMIC DISC 

[ 50 VOLTS 100/S5.00 
f IZVOLTS 100/96.50 

MONOUTHIC 

5 VOLTS 1 00/S1 0.00 

SO VOLTS 100/S12.50 , 



MOLDED RF CHOKES ] 


1f.H .75 


Z2//H 1.00 


3.3 .75 


47 1.00 


10 1.00 


68 1.00 


15 1.00 


100 1.Z5 


18 1.00 


ZZO 1.25 




270 1.2S 



EMI FILTER 



. MAJOR HAWUf ACTUREB 
I - LOW COST ^^ 

• FITSOUHUNE £"Tii._i 
COROLCHP "' f^ 



.Af 



$4.95 



TRANSFORMERS 

FRAME STYLE 



■ 


12.6VACCT 


1 AMP 


S.95 


■ 


liSVACCr 


4 AMP 


7.95 




12.6V AC CT 


S AMP 


10.95 


1 


25.2V AC CT 


2 AMP 


T.95 


75C ■ 


PLUG CASE STYLE 




BOC ■ 


9VDC 


35Om0 


2.95 


30C ■ 


1ZVDC 


3S(lma 


3.35 


95C ■ 


12V AC 


ZSQma 


3.95 


12V AC 


SOOma 


4.9S 


I 


12V AC 


1 AMP 


5.9G 


08C ■ 


12V AC 


Z AMP 


e.9S 


IOC ■ 











rSAME STYLI 



y 

z 

o 

DC 



ILI 

6 

< 

CL 



DIP CDMNECTORS 



DESCRIPTION 


OROER BY 


CONTACTS 


B 


14 


16 


rt 


20 


22 


24 


21 


40 


HIGH REUABILny TOOLED 
ST IC SOCKETS 


AUGATxxST 


.52 


.73 


JSS 


1.09 


129 


1.39 


1.49 


1.69 


2.49 


HIGH RELIABILITY TOOLED 
WWIC SOCKETS 


AUGATxxWW 


^.M 


1.B0 


2.10 


2.40 


zso 


2.90 


3,15 


3.70 


6.40 


COMPONENT CARRIES 
IDIF HEADERS] 


ICCxx 


.49 


.69 


.«} 


.99 


39 


.99 


.99 


1,09 


1.49 


RIBBON CABLE 
DIP PLUQS HOC) 


IDPu 


„ 


.95 


.95 


- 


- 


- 


1.75 


- 


2.35 



fan onoEfljAfG msmucnoNS sfe o-suBi,iim»Tvfi[ bcloim 



'm M H M f frr' 

AU0AT24ST 



RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOR CODEC 


1' 


^a• 


1' 


tf 


10 


.1» 


1.W 


,30 


275 


16 


.28 


2.50 


,45 


4,40 


20 


.35 


3211 


.GO 


6,S0 


2S 


46 


4.00 


,75 


6,S5 


2« 


.4« 


4.10 


79 


7,15 


34 


.51 


5.40 


1,07 


935 


40 


.72 


5.40 


1,20 


11,00 


50 


.99 


7.50 


1.50 


13.35 







D-SU 


IMINIATORE 










DESCRIPTION 


ORDER BV 


CONTACinS 


d 


15 


35 


37 


50 


SOLDER CUP 


MALE 


oeup 


£2 


.M 


1.25 


i.ao 


3.4S 


FEMALE 


DBxxS 


.95 


1.?5 


1.50 


235 


4.32 


RIGHT AfVGiE 
PC SOLDER 


MALE 


DBhxPR 


1.20 


1.49 


1.95 


2.S5 


— 


FEMAL£ 


DSluSR 


1.2G 


1.55 


2.00 


2.79 


.„ 


WIRE WRAP 


MALE 


DButPWW 


i.es 


2.56 


3.S9 


&60 


— 


FEMALE 


DBxjtSWW 


2.76 


*,^7 


6, a* 


9.95 




IDC 
niBQON CABLE 


MALE 


lDB«jcP 


2 70 


2.95 


3.9B 


5.70 




FEMALE 


IDBkxS 


2.92 


3.20 


4,33 


0.76 


~ 


HOODS 


MrTAL 


MHDODiH 


1.25 


1.2S 


1,30 


^ 


— 


GREV 


H00D]uc 


.56 


.55 


.55 


,7S 


.»G 




TEXTOOL ZERO INSERTION FORCE 
SOCKETS AND RECEPTACLES 



F a i ■ ■ I 



as 



OflDfflINO ira TKOCTIONS: INSERT TWE NUVSEfl OFCONnCTSIN IHCPOSI VON 
UAflK£D -xt-OF THC -QBDEfl Sr MflT NUM3£f! LISTED. 
LEX4UPLEM ^5 Pin mGHTAHOi£MM£ PC SOiD£/i WOULD BSaatSPt) 





f^m 




£IF SOCKET 



HF nECEPTACl£ 



IDB137S 



TYPE 


CONTACTS 1 


14 


16 


24 


2S 


40 


ZJF SOCKET 


4,SS 


4.35 


5-95 


6,95 


9.95 


ZIFRECEPTACLf 


S.2S 


S.7S 


9.75 


10-50 


12,75 





IDCC 


iONNECTDRS 












l>E£CRIPT{ON 


ORDER eV 


CONTACTS 


to 


20 


26 


34 


40 ! 60 


SOLDER HEADER 


IDHxxS 


-S2 


1-29 


1,58 


2 20 


2,68 b,24 


RIGHT ANGLE SOLDER HEADER 


IDHxxSR 


.85 


1.35 


1,75 


2-31 


2.72 U 39 


VWi HEaOEE) 


IDHuW 


1-86 


2-96 


3.84 


4-50 


5.28 


6.63 


RIGHT ANGLE WW HEADER 


IDHkxWR 


2.05 


3-28 


4.22 


4.45 


4,60 


7.30 


RIBBON KiADER SOCKET 


IDSx, 


.79 -99 


1 39 


1-59 


1-^ 


2-25 


RIBBON HEADER 


IDMax 




5-50 


6.25 


7-00 


7.50 


B.60 


RIBBON EDGE CARD 


lOExq 


1,75 


225 


2 56 


2.75 


3-80 


3-95 




EDBECARD CONNECTORS 




FOR OSPERfHQ il^STRiJCTiOfJS SE£ D-SuBMff-JlA TuflE ABOVE 



I 100 PIN SOLOERTAIL 
^00 PIN WIREWRAP 
72 Pllht SOLHERTAIL 
72 PIN WIREWRAP 
52 PIN SOLOERTAIL 
50 PIN SOLDERTAIL 
44 PIN S0U3ERTAIL 
PIN WIREWRAP 



S-1O0 

S-100 

STD 

STD 

ISM PC 

APPLE 

STD 

STD 



ALL MERCHANDISE 100% GUARANTEED 
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ORDER TOLL FREE 800-538-5000 800-662-6279 (ca) 



r — 








GAPICITORI 














SILVER MICA 






ELECTROLYTtC 






iB% TOLERANCE 




RADIAL 




AXIAL 




10|>f 


lOOV 


.3S 


lOOpf 


toov 


40 


A7iA 


60V 


14 


.47^ 


SOV 


.14 


12 


100V 


.39 


tzo 


10OV 


.40 


1 


50V 


14 


1 


50V 


.14 


22 


100V 


.39 


1B0 


100V 


-40 


2-2 


35V 


15 


4,7 


10V 


-14 


27 


100V 


.39 


220 


lOOV 


,50 


4.7 


60V 


16 


10 


iev 


-14 


30 


100V 


.39 


330 


lOOV 


.60 


10 


50V 


15 


10 


60V 


.16 


33 


100V 


.39 


470 


1D0V 


.50 


47 


35V 


ia 


22 


16V 


.14 


ja 


100V 


.39 


510 


lOOV 


-eo 


100 


1SV 


19 


47 


SOV 


-20 


47 


100V 


-35 


5W> 


100V 


-SO 


100 


50V 


23 


100 


1SV 


JO 


&« 


100V 


.39 


S20 


JOOV 


.00 


220 


35V 


20 


100 


35V 


.26 


fiS 


10OV 


.36 


5S0 


TOOV 


.75 


470 


1SV 


75 


220 


25V 


-30 


ea 


100V 


.36 


830 


toov 


-75 


470 


26V 


.?Q 


470 


60V 


-50 


£2 


100 V 


135 


1000 


100V 


-75 


1000 


16V 


60 


1000 


1BV 


-SO 




MONOUTHiC 




2200 
4700 


16V .70 
2SV 1.46 


1000 
2200 


35V 
16V 


.76 
-70 


.OIjJl 


50V 


.14 


.llA 


sou 


-la 








4700 


iev 


t,25 


.M 


EOV 


.15 


47 


50W 


.25. 




























COMPUTER GRADE 






T I^rV 1 ALUM 




32,000irf 25V 2.96 


44.000i/( 30V 3-35 


.22/11 


35V 


.40 


3-3/if 


35V 


-05 














.27 


asv 


.40 


4.7 


lOV 


.56 




CERAMIC DISC 




.33 


35V 


.40 


4.7 


25V 


.05 


IQpf 


50V 


05 


560|l( 


SOV 


-05 


.47 


3&V 


-45 


4-7 


35V 


.35 


22 


60V 


05 


690 


SOV 


.05 


.St 


J5V 


.45 


6-8 


15V 


.70 


27 


50V 


05 


B20 


50V 


.05 


1.0 


15V 


.35 


6.9 


26V 


.75 


33 


50V 


OS 


-OOlj/l 


SOV 


-05 


t.O 


ZOV 


.3S 


10 


1DV 


.65 


47 


50V 


n"i 


,0015 


SOV 


-W 


1.0 


2SV 


-40 


10 


15V 


.SO 


55 


60V 


05 


-0022 


SOV 


.OS 


1.0 


JEV 


-4S 


10 


20V 


.S6 


00 


50V 


05 


-005 


50V 


-05 


2.2 


1SV 


-40 


10 


26V 


.M 


S2 


50V 


OS 


-01 


SOV 


-07 


2.2 


ZOV 


.45 


10 


35V 


1.00 


100 


50V 


OS 


.02 


SOV 


-07 


2-2 


3BV 


.55 


22 


lOV 


1.00 


220 


60V 


05 


.06 


SOV 


.07 


2.7 


35V 


.65 


22 


15V 


1.36 


330 


50V 


05 


-1 


12V 


-10 


3.3 


15V 


.60 


27 


16V 


2-25 


470 


SOV 


OS 


-1 


SOV 


-12. 



PXBE WIRE WRAP WIRE 

PRECUT AND STRIPPED 

I N«t*: 1 inch of inculrtJchni it ttrliiptd Of> 
I vkch tixj. 3,5" wir* bat only 1r5 irtcha of 

QUANTTTV 



LENGTH 


f 


ONCHES) 


10D 


2.S 


160 


3,0 


1,60 


3.S 


i.es 


*.a 


1.75 


4,5 


1-80 


B,0 


1,S5 


S.S 


1.90 


5.0 


2.00 


6 5 


2.30 


7.0 


2.40 


B.0 


2.60 


9.0 


Z.70 


10-0 


Z.9D 



RESISTORS 

Vt WATT S% CARBON FILM 

ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 

10 PIECES SAME VALUE -05 

gOPIECESSAMEVALUE -025 

100 PIECES SAME VALUE .02 

. 1000 PIECES SAME VALUE .( 



RESISTOR NETWORKS 
SIPs 

10 PIN 9 RESISTOR , ,, . ,,, 
_L,24 25UP 1 ! i 1 I H 



.69 



-45 



B PIN 7 RESISTOR ,,,,,, ,.... 
-i?^ ^'"'' 111111! I 



.59 



-33 



DIPS 

14 PIN 7 RESISTOR 
1-24 25 Uf 



.99 



-73 



t6 PIN 8 RESISTOR 
1-24 25 UP 



14PIN13RESIST0R 



16PiN 15 RESISTOR 



AVAILABLE VALU£& 100. 2M. 330. 470, 
6S0. IH. 22K. aSK. 4.7K. 6.BK. 10K 22K, 
33K 47K. 100K 

16 PIN 14 UNE TERMINATOR 

AVAILABLE lf^ ONLY 
130/390, 2201270, 120/3SO 



124 



25 UP 



fTff 



MUFFIN FJINS 



HOTHOW 
ETRI 



m 



:Hup|Ki2iES5i 



mu^fiw-i' 



WUFflN-4 



WUFFIH-230 



4-70"«i » 1-50" 



M^ 



.IE. 



^ 



»16.96 



TRIMMER POTENTIOMETERS] 

SINGLE TURNS 
72PRXX 



,9S .66 

15 TURN 
89PRxx 

1-24 25 UP 



:^zy' 



1-49 



1,2S 



TTT 



SINGLE TURN 
91ARxx 

1-24 2S UP 



-99 



-oa 



AVAILABLE VALUES: 100, SCO. IK, 5K. 
■tOK. 20K. SOU. 700K. T MFG. 
OHDEROTG INSTRUCTIONS: WSfftf 
BESIS MWCf VALUE IN PUICE OP -u". 
EXAMPLE: A XO OHM m EtBIES POTEN- 

r/OMErfn would be ssphsoo 



THUMBWHEEL POTS 
THUMBxx 



-49 



-45 



AVAILABLE VALUES: TX, 2.5K, 5H. 10K, 
2SK. SOK. 100K. 250K, 500K 
OnOERING IKSTHUCTIONS: SEE TKMMSR 

I fOrWTIOMf TEAS Aaovi 



IC EXTRACTION TOOL 

I ONE PIECE METAL CONSTRUCTION 
EXTRACTS 8-24 PIN DEVICES 




PRECUT ASSORTMENT 

I IN ASSORTED COLORS S27.50 

1O0«pi 5.6', 6.0 , S.6", 7.0" 

260«: 2.S', 4.5". S.O" 

500»K 3-0", 3-5", 4-0" 



SPOOLS 



100 rHt 

500 f«I 



>4-30 
• 13,26 



250 tot 17-25 
lOOOfMt (21.95 



Please specify color 
Blue. Black, Yellow or Red 



TWO LEVEL WIRE WRAP SOCKETS 

I TH£SE SOCKETS HAVE .50" LEADS, JUST A LITTLE BIT SHORTER 
THAN THE 3 LEVEL WIRE WRAP SOCKETS WITH .E" LEADS 



1-99 1C0-UP 



8 PIN VIW'2 
1* PIN WW-Z 
1E Pin VinSI-2 
20 PIfJ WW-2 
22 PIN WW-2 
2a PIN WW>2 
2S PIN WW-Z 




WIRE WRAP PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 

IBM 

BOTH G^flDS HAV^ SILK SCREENED LEGENDS 

AND INCLUDES MOUNTING BRACKET 

1BM-PR1 WITH ^5VANDGROUNf] PLANE .... 927.95 

I BM- P R2 AS ABOVE WITH DECOD ING LAVOLTT «29-95 

S-100 

P1WO SARE ■ hlO EOIL PADS , . . SI £.15 

P100-2 HORIZONTAL BUS <21.S0 

PIOO-3 VERTICAL BUS 421-&0 

PIOO^ SINGLE FOIL PADS PER HOLiE , ^ , , ^ . *22.7S 

APPLE 

PSOO-I BARE - NO FOIL PADS 415.15 

PSOa-3 HORIZONTAL BUS 422.75 

P«00-4 SINGLE FQILPADS PER HOLE ,.,.., 421-80 

7060-45 FOR AI^PLC lla AUX StOT , . . , ^SCOO 

GENERAL PURPOSE 

23/44 PtNEDGE-QARO (.HG" SPACING} 

P441-1 4.5" X 5.0" BARE - NO FOIL PADS 4S.45 

P441-3 4.5" K fl.O" VERTICAL BUS 113.35 

P441-4 4-5" Kfi-0"S]NOLE FOIL PADS *14.20 

P442-1 4-5" It 5-0" QARe - NO FOIL PADS .... *^OA0 

P442'3 4.S" Jr 9-0" VEflTICAL BUS 414.20 

, P442-4 4.«"x9.Q" SINGLE FOIL PADS . . _ . . 413.50 

38/7i PIN eOGE-CARD (.1" SPACINQ} 

I P721-1 4.6" N CO" SARE ■ NO FOIL PADS «9.45 

P7Z1'3 4.5" X 6.0" VERTICAL BUS 413.25 

P721-4 4.5" X G-0" SINGLE FOIL PADS 414-20 

P722't 45" K 9-0" BARE NO FOIl, PADS , , . , *10-40 

P722-3 4.S' X 9,0" VHftTlCAL BUS 414.20 

I P722-4 4.5" X 9,0" SINGLE FOIL PADS 415.15 

NO EDGE-CARD FINQEffS 

P25x4S 2S' X *3" OARE ■ NO FOIL PA05 S2.40 

P45xe5 4.f " X E.5" RARE - NO FOIL PADS ..... *4.70 

P4Sxa5 4.5" X a.5" BARE - NO FOIL PADS 4E.2D 

P4S)(tT 4-S" X 17.0" BARE - NO FOIL PADS ■ . . 411.35 
, Pa5^l7t3 8.5" X 17-D" BARE NO FOIL PADS . . ► »ia.S5 






PlOd-2 




OK INDUSTRIES 

EX-2 IC EXTRACTrON TOOL 

* EXTRACTS 24-4Q PIN DEVICES 

^ HEAVY OUTV METAL CONSTRUCTION 
. GROUND LUGS FOR MOS EXTRACTIONS 

* EASY ONE HAND OPERATTON 412-74 

tC INSERTION TOOLS 

INS-^416 fOf 14-iepinlC'K 45.15 

MOS-1418 for 14-15 pin IC'i 410-92 
MOS-Z4Z8 for 24-20 pin IC'a 4^0-92 
MOS-40 fDr40pin)C'ft 412.4J 

^f^Ss9fiK in^vtiQff (cxjils havt ithUmI consJoction 
andifKiodo g/oufxi^ sag lofCMOS appOcat/orA 

BW'630 WIRE WRAP GUN 

* SATTERV POWERE0USES2NtCAD 
C CELLSj^NOT IN C LUOED) 

$41.55 

WSU ao WiRE WRAP TOOLS 

^ WRAPS, STRIPS, AND UNWflAPS 

■ WSU-30IVI WRAPS AN EXTRA TURN OF 

IN$ULATtON 

WSU-30 $8.34/WSU-30M $10.14 
WIRE WRAP TERMINALS 

SLOTTED Z5/*7.Dft 

SINGLE SI DE D 25/44.25 

IC SOCKET 2S/47.06 

DOUBLE SIDED 25/2.80 

INSERTION TOOL *3.E4 

WIRE DISPENSER 

< WITH 50' nOLL OF WIR^ 

* BUILT IN PLUNGER CUTS WIRE 
IT BUILTINSTHFPPER STRIPES T" 
' REFILLABLE 

WD-30 S6.50 WD-30TR1 $9.50 

Spocifv BkJW, Mh^ With $0' of (Mch: 
Yallow Or Ro4 Tlvdl Blue DrKJi Whtta 

SOCKET-WRAP LD.™ 

* SUPS OVER wing WRAP PINS 

' lOEPTTlFlESPIN NUMBERSON WRAP 
SIDE OF BOARD 

< CAN WRITE ON PLASTIC: SUCH AS IC V 
PINS PARTS PCK. OF PRICE 

8 ID WRAP 08 10 1.S5 

14 IDWnAPl4 10 -1.95 
16 IDWnAPIS 10 t.35 

15 IDWnAPIS 5 )-35 
20 }DWRAP20 5 t-^S 
22 LDWRAP22 5 1.95 
24 IDWRAP24 £ 1.95 
2B IOWRAP2a 5 1.95 
40 IDWRAP40 5 1-S5 

PLEASE ORDER SY NUMBER OF 
PACKAGES (PCK. OF> 



WWT-1 
WWT-2 
WWT-3 
W/WT-4 
INS'1 




ID WRAP 24 



O 
O 

d 

03 

m 

D 



CALL FOR VOLUME QUOTES 
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#JDR Microdevices 



1224 South Bascom Avenue, 
San Jose, CA 95128 (408) 995-5430 



LITHIUM BAnERY 

I A$ USED IN CLOCK CIRCUITS 




3 VOtT BATTEHK tJ-SS 

I BATTEBV HOIDER HAS 



RELAYS 



VOLTAGE 


CONTACTS 


FITS 


PniCE 


SVDC 


sr>£T HEED 


01 P 


3.35 


12VDC 


DPDT 3 AMP 


01 P 


3.95 


6V0C 


fiPDT 3 AMP 


RELAY SOC 


255 


12V1DC 


4PDT 3 AMP 


RELAY SOC 


3.95 


24 VDC 


OPDT 3 AMP 


RELAY SDC 


3.95 


48VDC 


4PC1T 3AMP 


RELAY SOC 


XSS 


120 VAC 


4POT SAMP 


RELAY SOC 


3.95 



RF MODULATOR 

ASTEC MODEl. UM10S2 

. PRESET TO CHANNEL 3 

. USE TO BUILD TV-COMPUTEH 

INTEHfACE 
. tS VOLT OPEHATION 



$6.95 "^^ 



GE NICKEL-CADMIUM 
RECHARBABLEBAnERIES 

NI-CAD CHARGER PACKAGE 



pft^Ci INCLUDES CHAHCEHfWAU-PtUO]. 
adtTTlRISS.^ MODULAR BATTERY HOLDER 


AAACELUS 
AA CELLS 
C CELLS 
O CELLS 
9 VOLT 


OTY 2 
aTY. 2 
QTY.2 
aTY. 2 
QTY. 1 


M1,71 
• 11.71 
*13.Z1 
913^1 
»13.21 


BATTERIES ONLY 


AAA CELLS 
AA CELLS 

C CEUS 
D CELLS 
9 VOLT 


PKG 2 
PKG, 1 
PKG. 1 
PKG. 1 
PKG.1 


s6.D7pf. 
t3.<l3 ta. 
*3.7S •«. 
*3.711 M. 
47.57 H. 




SIX FOOT LINE CORDS 

LC-2 2 CONDUCTOR .39 

LC-3 3 CONDUCTOR .99 

LC-HP 3 CONDUCTOR WITH 

STANDARD FEMALE SOCKET 1.49 
LC-CIR CIGARETTE LIGHTER PLUG Z.95 






MICRO CHART® 

INSTANT DATA 

CARDS 

ONLY 

S5.9S 

* CLEAH ANO concise data Gn mi^Hurn^- 
CESSOH5, ELECTRONICS. PnOGRAMMIfiG 
AND MORE 

■ SOUD PLA:FnC. LASTS A UFETIME 

< PLANNED FOR INSTANT ACCESS TO DATA 

* TWO COMPRE H ^HSrV £ BM- n 1 1 " SI DE 5 

- ATTRACTIVE TWO COLOR SHARP PHINTING 
' CLEARS WORKSPACE OF BOOKS AND MANUAL^ 
n NOTE: MPO CARDS COVER FULL INST. SET 
(DESCH., HEK, CYCLE, FLAG», 0LSA5SEMBLY, 
ASCII. HEK.DEC, INTERRUPT STHUC. WNOUT, 
DIAGRAMS, NOTES AN E> MORE 



AVAILABLE TITLES 



MC-BOH 
MC-»0 
MC-6502 
MC'BCAS 
MC^S04« 
MC-CL 



SWITCHINO POWER SUPPLIES 



I PS-tBM $99.95 

. FOR IBM PC-XT COMPATIBLE 

■ 130 WATTS 

■ *SV@15A,-1ZV®«.ZA 
-5V @ .5 A, -12V la .5 A 

I - ONE VEAR WARRANTY 

IpS-IBM-150 $129.95 

• FOR IBM PC-XT COMPATIBLE 

• +12@5aA. +5@>16A 
.-1Z@.SA--B@.SA 

• ONE VEAB WARRANTY 

PS-100 S89.95 

. 100 WATTS 
I, SWITCH ON HEAR 
. FOB USE IN OTHER IBM 
TYPE MACHINES 

• 90 DAY WARRANTY 

PS-1 30 S99-9S 

• 1 30 WATTS 

• SWITCH ON REAR 

• FOR USE IN OTHER IBM 
TYPE MACHINES 

• 90 DAY WARRANTY 



I PS-A $49.95 

> USE TO POWER APPLE TYPE 

SYSTEMS 
. .5V@4A, tlZVtaZ.SA 

•SV ® -SA -IZV @ .5A 
• APPLE POWER CONNECTOR 



I PS-3 S39.95 

• AS USED IN APPLE 111 

• *SV @ 4A t12V <S> 2.SA 
-5V @ -ZSA -12V <S> -30 A 

• 15.5" x4.5" X 2.D", .884 LBS 

PS-ASTEC SI 9.95 

• CAN POWER TWO 5Vj" FDDS 

• i5V(a2.SA. +12V^ 2A 
-1ZV@ -lA 

• »5V@1 5AIF ■12V IS NOT USED 

• 6,3" 1(4,0" Hi. 3", 1 LB. 

PS-TDK $29.95 

, .5V@4A-12V(a> 2A 

. .1ZV @ 2.8A, -1ZV @ .30A 

> 6.2" X 7.4" I 1.7". 1.6 LBS. 



0^ 




■h 



NEW BOOKS BY STEVE CIARCIA 

BUILD VOUR OWN Z80 COMPUTER S19.9S 
CIRCUIT CELLAR VOLUMN 1 *17.95 

CIRCUIT CELLAR VOLUtWN 2 S18.9S 

CIRCUIT CELLAR VOLUMN 3 S1S.95 

CIRCUIT CELLAR VOLUMN 4 $18.95, 



MICROCOMPUTER HARDWARE 
HANDBOOK FROM ELGOMP $14.95 

OVER MO PASES OF MANUFACTTUREH S DATA SHEETS ON 
THE MOST COMMONLY USED ICt 
TTL - 74. 74LS & 7AF * CPUS - 8800, eSOO, ZBO, 

oHOs uea S0S5 h »«&/8 

Vot&oa B*tjjUKWi. * MPU Si^ifioti h IntBrfacoir 

MMnofv RAM. HOWL EPftOM S8M. 6500, ZBO, SJAO, at 



DATARASE EPROM ERASER $34.95 

ERASES 2 EPIIOKS IN tO MINUTES 

LOW COST 

COMPACT^ NO DftAWEB 

SLIDE EPROMS INTO CASE 

THIN METAL SHLITTEfl 

PREVENTS UV UGHT 

FROM ESCAPING 



W«6 AMP S0» MPUi 
aO MPU 

esQZ (esui}MPUi 

aOSOA AND 8<0«A MPUi 

B<Ha SINGLE CHIP MPU FAMILY 

"C" LANGUAGE. 

COMPREHENSIVE REFERENCE 

FOR PROS AND OEGCNNERS 

FAST AND EASY INTRO TO BASIC 

PROGRAMMING 

P4NOUTS ANO FUNCTIONS OF 

VIRTUALLY ALL 54/ T4M TTL IN 

NEW COMPACT TABLE FORKAT 

IREG. H. L. LS. S| 

BASIC OPERATION OF OEOOES, 

TRANSISTORS. THYRIJTORS, 

OP AMPS AND MUCH MORE 

WORDSTAR '- FylAILME ROE 

REFERENCE - TWCE THE INFO OF 

KEYBOARD OVERLAYS 

HOW TO GENERALLZE FROM SMALL 

SAMPLES- FOR QC TESTING, 

RESEARCH, POLLFNO, ETC- ' 

A LGOn IT HMS | PR OGR AMS) IN | 

BASIC F^OH SORTING, SEAHCHJNG 

PLOTTING. ETC- 



IC MASTER $79.95 

THE INDUSTRY STANDARD 



OC^ 



A COMPLETE LISTING OF CURRENTLY MANUFAC- 
TUREO INTEGRATED CIRCUITS FRGM OVER 22b 

MANUFACTUfieS IT JNCLUDE6 A PART MUMPER 

INDEX, AN ALTERNATIVE SOURCE GUIDE AS WtLL 

AS SPECIFICATION AND APPLICATION NOTES ON 

l THOUSANDS OF DEVICES. 



NATIONAL SEMICONDUCTOR 
DATABOOKS 



EPROM ERASERS 



CMOS DATABOOK 
LOGIC OATABOOK |2 VOL SET] 
VOLTAGE REGULATOR DATAflOOK 
1 TRANSISTOR DATASOOK 



«»^5 
■24.9S 
»7.SS 
*7.35 , 




BEST SELUNO BOOKS 
OSBORNE 




Modal 


TlriMr 


CipKJtv 
CUp 


IntwHity Unit 


PE'14 


NO 


9 


a.000 ASS.OO 


PE-14T 


YES 


S 


8,000 #119.00 


Pe-24T 


YES 


12 


9<fl00 t1 75.00 


PL-265T 


YES 


30 


S,SOO CTSSIXI 



APPLE II USERS GUIDE 
CRT CONTROLLER HANDBOOK 
MS DOS USERS GUIDE 
CSOOO ASM. PROGRAMMING 
THE SOA£ BOOK 
UNDERSTANDING DBASE II 



SYBEX 



pPROCE SSOR I NTE R F ACLN G TEC H , 

THE MS OOS HANDBOOK 
1 THE R5232 SOLUTION 

OO APPLICATIONS 
I PROGRAMMING THE SOBS/SOU 



■ 1S,3S 
»9.9S 
si 6-35 
•19.95 

»1S.9S 
*ZZ.35 



*19J5 
«ie.95 

• iG.Sfi 

• 17.M I 
■ 15.9S ; 



WISH SOLDERLESS BREADBOARDS 



mill 



ps-PLua 



$9.95 



■ SPACE SAVING DESIGN - 
POWER SUPPLY HOUSED IN 
PLUG STYLE CASE 

> fSV ® SOOmn 

-1ZV @Z00nna 

-tZVlffi 200111a 
' S.S" It Z-5" X Z.O". Z.0 LBS. 

■ UL APPROVED 




PART 
NUMBER 


DIMENSIONS 


□ISmiBUTION 
STBIIitSI 


TIE 
roiMTS 


TERMINAL 
STftlPfSI 


TIE 
POINTS 


BINDING 
POSTS 


PRICE 


WBU-D 


.30 X S.fil>" 


1 


lOB 


.„ 


-^ 


— 


2.35 


WBU-T 


1.3s X e.sa" 


— 


™ 


1 


B30 


— 


B,B5 


WBO.J(W-3 


3 J4 « tAS" 


1 


MM 


2 


12B0 


Z 


11 SB 


wau-2M 


S.I a Jig J5" 


4 


400 


2 


1200 


3 


24.95 


WBU-3IM 


BJW X 9,Dft" 


9 


soo 


3 


IBM 


4 


Z9.9S 


WHU.20> 


t.2S ■ 3AS- 


7 


TOO 


4 


Z520 


4 


39.9S 





ALL MERCHANDISE 100% GUARANTEED 
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mi-l€E¥ll I -800-344-4539 

RPORATION //aK. Pusflo Hico - 3t3-€31-M71 Tol.« - BJSJTSli TWX - 91(!350ra«3 DISI KEY CORP 




N^iTIONftL SEMICONOUCTOR • PANASON 

OK MACHINE* ewe, INC • INTEflStL- AD 

_ EAC. INC. "J. W. MILLER "AAVIDENGINH 

W E. F. JOHNSCW-ATIANTICSEMICONDUC' 



Z56K (262,144 x 1) DRAM 1 50NS S5.70I1; 433.9519 ^?fw^Nolrs™?ES?"A!MD"E!;^GV 

c-rf^^ c.-,^, '5*" ■ VAGEO ■ J W MILLER • LUXO 

t-actory Hrsts ;c CHEMICALS • aries ■ P1.ESSEY 



DiV K«« M«»1i»il|M«»dm 
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SPARTAN 



Klectronics I tit 



.* 



(516)499-9500 

6094 Jericho Tpke. 
Commack. N.Y, 11725 



KHROLD ICC-SS CONVERTEFl 


84.95 


JERROLD U3C-91 remote 


104.95 


PH1UFS CV-IOOO CONVERTER 




WAiOLUME CONTROL 


169.95 


PH1UPS CTC9R CONVERTER 


129.95 


mNEGUARD 






ANTENNA ROTOR WR-5D0O 


63.95 


HOME TV ANTENNA 


49,96 


MARINE TV ANTENNA 


59.95 


TUSA 






CVU-4(1 BLOCK CONVERTER 


28.95 


CVU-IOIO BLOCK CONV 


38.95 


COAX CABLE 59.11^00' 


35.00 


ROTOR CABLE 20; 4 500' 


35.00 




BECKMAN 




DM-10 


S39 DM-45 


se9 


DM-aO 


65 DM-73 


63 


DM-25 


79 DM-77 


75 


DM^O 


69 CM-20 
TBIPLCTT 


129 


FlKZAm 


SI 22 P/N50 


$99 


3500 


108 eaoNA 


169 


355GA 


79 




PiU 520 


SI 74 P/N33O0 


S339 


2802 


47 111 


39 


2815 


140 116 


'84 


281 G 


128 1042 


19 




1045 


336 



POCKET TICH NOLO GY, INC. 

w Protwi S695 

■ft.'O Pr&bB S595 

RSZ32 TRJUtSMIS^OH LINE TESTER 

jMI 25 si^ui [ines accES5.itir« Dm\ viiw LEO'S Lred' 
(jrecn) J{*mpers and carse inct SIES.SS 





PHILIPS HG SEMICDNDUiriDHS 
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RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 
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Philips ECG 87 

Pomona Electronics CV3 

Prof. Diving School of N.Y, 114 
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We make more than 
enough Grabber test 
clips to cover just about 
any conceivable use 
you may require. And 
we add new Grabber 
products to the line 
every year to provide 
an almost intinite 
variety of applications. 

And nov/ that you 
have on idea of our 



depth and variety you 
should also be aware 
that the Grabber test 
clips we design and 
manufacture are 
considered by 
electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
you know you've got 
that. And you should 



know, also, that we 
make sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor 

After all, we wrote 
the book. 

And it's free. Our 
products are described 
and illustrated in our 



1985 general catalog. 
JuGt call (714) 623-3463 
or 623-6751. Or, write 
to us at ITT Pomona 
Electronics, a division 
of ITT Corporation, 
1500 E. Ninth St., 
Pomona, CA 91769. 

ITT 

Pomona Electronics 



Pomona wrote the book on 

V«7]LQ.JUC)v3X LvI^OL OiiL/O. CIRCLEJ01 ON FREE INFORMATION CARD 

: Don't miss it. ^ >> ^ 
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VIDEO ACCESSORIES 

■ Highest quality ■ Highest performance ■ Lowest prices 



tp 



VIDEO-CINE 
CONVERTER 



The BP Video-Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8mm or 16mm 
movie film to VCR tape. The Video- 
Cine Converter's precision optics put 
the image from your movie or slide 
projector on a high-contrast, rear 
projection screen. Your video camera 
shoots that image, can color-correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector. If your 
video camera lacks close-up capability, 
you will need a macro lens attachment 



MODEL V-1 701 



36 



95 



Macro Lens Attachment 

Model 0314 '"j^ 




FOR ULTIMATE VIEWING 



TEKNIKA 

WIRELESS REfifOTE 
CONTHOL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTHOL 



Model 6510 




V^ireless remote control with voiurne lor cable 
TV, VHF-UHF antenna systems upgrades any 
TV to 1 40 channel capability. 

• Works with any T\l set • QuicK easy 
installation • Otf-air and cable compatible 

• Quartz frequency synlhesizcf tuning • Direct 
access/memory scan selector • Ultra-compact, 
hand- held wireless remote control 



61 CHANNEL WIRELESS 
REMOTE CONTROL 




Wireless remote control on/off, channel 

selection and fine tuning. 

■ Works with any TV • 61 channel capability 

• t^ I croc omputer controlled PLL Operation 

• Converter panel controllable for channel up, 
down, on/off, fine tunrrig. • LED display 

• Compatible with CATV systems. 



tp 



STABIUZEMMAGE ENHANCEFVRF 
CONVERTERA'IDEO FADER/2-WAY 
DISTRIBUTION AMPUFER 



Model VI 880 




Hook-up 
cable kit 

$11.75 



The most versatile, all-irvone video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 
output distribution amplifier. 




Model V4804 



$ 



49 



95 



Charge It with VISA/MASTERCARD. 



Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna^'cable, VCR, video disc 
player, tiome computer and 
video game. 



Phone orders accepted. 

Toll Free 



bp 



VIDEO TAPE REWiNDEH Model V7777 VHS ®49" 

Model V7778 aETA®49" 

Reduce wear and tear ot your 
VCR heads with the AC 
powered circuit protected 
rewinders, LED power-on 
indicators. jt 




Fordham 

260 Motor Parkway, Hauppauge, NY 11788 ■ ■ ■ 



In NY State 800-832-1446 



Sanricfl md Shipping Chargt Schadule 

FOR ORDERS ADD 

$25-250 $4,50 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $12.50 

SI. 001 and up $15,00 



